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F O R E W O R D  
I
N T E R N A L  P A R A S I T E S  a r e  t h e  m o s t  w i d e s p r e a d  
c a u s e  o f  p o u l t r y  m a l a d i e s  i n  I l l i n o i s  a n d  p r o b a b l y  o n e  
o f  t h e  m o s t  i m p o r t a n t  f a c t o r s  i n  r e d u c i n g  p o u l t r y  p r o f i t s .  
T h e y  n o t  o n l y  l o w e r  t h e  v i t a l i t y  o f  f o w l s  a n d  r e d u c e  e g g  
a n d  m e a t  p r o d u c t i o n ,  b u t  t h e y  i n c r e a s e  s u s c e p t i b i l i t y  t o  
b a c t e r i a l  a n d  p r o t o z o a n  d i s e a s e s  a n d  s e r v e  a s  m e c h a n i c a l  
c a r r i e r s  f o r  t h e s e  a n d  o t h e r  d i s e a s e s .  
S A N I T A R Y  M A N A G E M E N T  i s  t h e  m o s t  e f f e c t i v e  
w e a p o n  a g a i n s t  t h e s e  f l o c k  e n e m i e s .  O n  h e a v i l y  i n f e s t e d  
f a r m s  t h e s e  p a r a s i t e s  m a y  n e v e r  b e  c o m p l e t e l y  e x t e r m i n ­
a t e d ,  b u t  c l e a n  h o u s e s ,  c l e a n  r a n g e s ,  p u r e  w a t e r ,  a n d  c l e a n ,  
p r o p e r l y  b a l a n c e d  r a t i o n s  a r e  e s s e n t i a l  i n  p r e v e n t i n g  t h e i r  
s p r e a d .  
W O R M  R E M E D I E S  d o  n o t  t a k e  t h e  p l a c e  o f  s a n i t a r y  
m a n a g e m e n t ,  d e s p i t e  f r e q u e n t  c l a i m s  t o  t h e  c o n t r a r y .  
M e d i c i n e s  p r o p e r l y  s e l e c t e d  a n d  a d m i n i s t e r e d  m a y  e x p e l  
p a r t  o f  t h e  w o r m s  i n  t h e  i n t e s t i n a l  t r a c t ,  b u t  i f  t r e a t e d  
f o w l s  a r e  a l l o w e d  a c c e s s  t o  i n f e s t e d  q u a r t e r s ,  r e i n f e s t a t i o n  
p r o m p t l y  f o l l o w s .  M e d i c i n e s  o f  u n p r o v e d  v a l u e ,  o r  o f  
k n o w n  m e r i t  b u t  i m p r o p e r l y  a d m i n i s t e r e d ,  o f t e n  g i v e  
o w n e r s  a  f a l s e  s e n s e  o f  s e c u r i t y .  I m p r o p e r  t r e a t m e n t ,  s u c h  
a s  o v e r d o s i n g ,  m a y  b e  i n j u r i o u s  o r  e v e n  f a t a l .  
S a n i t a t i o n  I s  t h e  B e s t  R e m e d y  
Internal Parasites of Poultry 

By ROBERT GRAHAM, ]. P. TORREY, ]. D. MIZELLE, and VIOLA M. MICHAELa 
T HE MOST EXPENSIVE poultry houses, ventilation systems, equipment, and breeding stock cannot assure freedom from in­ternal parasites. Such investments may in fact be a total loss 
unless proper management methods are followed. Since internal para­
sites of poultry develop from microscopic eggs in the droppings of 
infested fowls, effective control measures consist of preventing fecal 
contamination of feed and water and minimizing ground, house, and 
intermediate-host contamination by proper management. 
Under farm conditions the presence of internal parasites may best 
be prevented or reduced by frequent cleaning of houses, by frequent 
removal of poultry to fresh ground, and by prompt removal of all sick 
fowls. In fact illness of any character should be a warning to the 
flock owner to check and improve his methods of management, while 
the cause and nature of the malady should be promptly determined 
by autopsy of typically sick fowls. Veterinarians equipped by train­
ing and experience have rendered valuable service in the diagnosis 
of different diseases of poultry and have guided many Illinois flock 
owners in the suppression and control of internal parasites of poultry. 
The presence of internal parasites in fowls, as demonstrated at 
autopsy, is proof that the premises are infested with worm eggs and 
that faulty management practices have been employed. Each infested 
flock and premise, however, presents a separate problem or group of 
problems which must be met in different ways according to the condi­
tions encountered. On some premises, old ground, unclean houses, 
contaminated feed, or a combination of different management fac­
tors may be at fault. A correct diagnosis of the type of parasitism, 
accompanied by a s~rvey of the premises to note the extent of the 
practical predisposing cause or causes, is the first step in their 
correction. 
Prevalence in Illinois.-During recent year~ there has been a 
noticeable increase in the number of Illinois farm flocks which have 
aROBERT GRAHAM, Chief in Animal Pathology and Hygiene; ]. P. TORREY, 
formerly Assistant Animal Pathologist, and ]. D. MIZELLE, Assistant Animal 
Parasitologist, State Department of Agriculture, assigned to the Laboratory of 
Animal Pathology and Hygiene, University of Illinois, to assist in diagnostic 
work; and VIOLA M. MICHAEL, formerly First Assistant in Animal Pathology. 
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A P R .  M A Y  J U N E  J U L Y  A U G .  S E P T .  O C T .  N O V .  D E C .  J A N .  F E B .  M A R .  
F I G .  1 a . - S E A S O N A L  I N C I D E N C E  O F  I N T E R N A L  P A R A S I T E S  O F  P O U L T R Y  
A u g u s t ,  S e p t e m b e r ,  a n d  O c t o b e r  a r e  t h e  h i g h  p o i n t s  o f  p a r a s i t i c  i n f e s t a t i o n ,  
a c c o r d i n g  t o  a u t o p s y  r e c o r d s  o f  t h e  U n i v e r s i t y  o f  I l l i n o i s  f o r  1 9 2 9 - 1 9 3 4 .  T h i s  
s e a s o n a l  i n c i d e n c e  m a y  b e  c o r r e l a t e d  w i t h  t h e  g r e a t e r  s u s c e p t i b i l i t y  o f  y o u n g  
c h i c k e n s  t o  i n t e r n a l  p a r a s i t e s  a s  c o m p a r e d  w i t h  t h e  s u s c e p t i b i l i t y  o f  m a t u r e  
f o w l s .  
7 INTERNAL PARASITES OF POULTRY 
FIG. 2.-DISTRIBUTION OF DIS­

EASES AND PARASITIC INFES­

TATIONS IN 6,800 AUTOPSY 

SPECIMENS OF POULTRY 

In 6,800 birds submitted from 

farm flocks for autopsy exam­

ination during the four years 

July 1, 1931, to June 30, 1935, 

7,951 disease entltles were 

found . More than one-third 

(34.4 percent) were primary or 
secondary infestations with in­
ternal parasites. 
FIG. 2a.-DISTRIBUTION OF MORE 
THAN 2,700 PARASITIC INFES­
TATIONS IN 6,800 AUTOPSY 
SPECIMENS OF POULTRY 
Almost half the infestations 
were tapeworms, more than 
one-fourth were ascarids, and 
about one-sixth were species 
of Capillaria. Thus almost 20 
percent of the poultry-disease 
problem in Illinois, as observed 
on the autopsy table, is trace­
able to tapeworm infestations. 
been found infested with internal poultry parasites. In some localities 
internal parasites of poultry are so prevalent that farmers and flock 
owners believe that it is impossible to raise poultry "free from worms." 
Partial support of this contention is supplied by autopsy records at the 
University of Illinois Laboratory of Animal Pathology and Hygiene. 
During recent years the incidence of this type of parasitism in autop­
sied fowls has increased from 21 percent annually to 32 percent (Fig. 
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1 ) .  S i n c e  a u t o p s i e s  d u r i n g  t h i s  p e r i o d  w e r e  m a d e  i n  o r d e r  t o  d e t e r ­
m i n e  t h e  p r i m a r y  c a u s e  o f  i l l n e s s  o r  d e a t h  i n  d i f f e r e n t  f l o c k s  t h r u o u t  
t h e  s t a t e ,  n o t  a l l  s p e c i m e n s  w e r e  e x a m i n e d  f o r  t h e  p r e s e n c e  o f  p a r a ­
s i t e s .  I t  t h e r e f o r e  s e e m s  r e a s o n a b l e  t o  a s s u m e  t h a t  t h e  p e r c e n t a g e  
o f  i n f e s t e d  f o w l s  d e t e r m i n e d  b y  r o u t i n e  l a b o r a t o r y  e x a m i n a t i o n  m a y  
n o t  f u l l y  r e p r e s e n t  t h e  p e r c e n t a g e  a c t u a l l y  e x i s t i n g  i n  I l l i n o i s  f a r m  
f l o c k s .  
L a t e r  d a t a ,  s h o w n  g r a p h i c a l l y  i n  F i g s .  2  a n d  2 a ,  f u r t h e r  e m p h a ­
s i z e  t h e  s e r i o u s n e s s  o f  t h e  i n t e r n a l - p a r a s i t e  p r o b l e m  i n  I l l i n o i s  f l o c k s .  
I n j u r y  F r o m  I n t e r n a l  P a r a s i t e s . - B y  p r o d u c i n g  t o x i n s ,  a b s o r b i n g  
n u t r i e n t s ,  a n d  i r r i t a t i n g  t h e  i n t e s t i n a l  t r a c t ,  p a r a s i t i c  w o r m s  n o t  o n l y  
d e v i t a l i z e  f o w l s  a n d  c a u s e  a  d e c r e a s e  i n  e g g  a n d  m e a t  p r o d u c t i o n ,  b u t  
t h e y  a l s o  l o w e r  t h e  r e s i s t a n c e  o f  f o w l s  t o  b a c t e r i a l ,  f i l t e r a b l e - v i r u s  
a n d  p r o t o z o a n  d i s e a s e s  a n d  m a y  s e r v e  a l s o  a s  m e c h a n i c a l  c a r r i e r s  f o r  
t h e s e  d i s e a s e s .  U n t h r i f t i n e s s ,  l o w e r e d  e g g  y i e l d ,  a n d  e v e n  d e a t h  m a y  
r e s u l t  f r o m  i n t e r n a l  p a r a s i t e s  a n y  t i m e  o f  y e a r ,  b u t  t h e  h e a v i e s t  l o s s e s  
f r o m  u n t h r i f t i n e s s  a n d  d e a t h  a s s o c i a t e d  w i t h  i n t e r n a l  p a r a s i t e s  o c c u r  
i n  A u g u s t  a n d  S e p t e m b e r  ( F i g .  l a ) .  O n  m a n y  f a r m s ,  h o w e v e r ,  c h r o n i c  
p a r a s i t i s m  i n  m a t u r e  f o w l s  m a y  c a u s e  g r e a t e r  l o s s e s  i n  f e e d ,  e g g  y i e l d ,  
a n d  m e a t  t h a n  t h a t  i n c u r r e d  b y  d e a t h  i n  y o u n g  s t o c k .  
T h e  i n c r e a s e  i n  u n t h r i f t i n e s s  a n d  d e a t h  l o s s e s  i n  y o u n g  s t o c k  i n  
t h e  l a t e  s u m m e r  m a y  b e  d u e  t o  t h e  f a c t  t h a t  y o u n g  f o w l s  a r e  m o r e  
s u s c e p t i b l e  t o  t h e  e f f e c t s  o f  p a r a s i t e s  t h a n  a r e  m a t u r e  f o w l s ,  a n d  i n  
A u g u s t  a n d  S e p t e m b e r  t h e  y o u n g  s t o c k  o n  m a n y  f a r m s  i s  m o v e d  f r o m  
r a n g e s  t h a t  a r e  r e l a t i v e l y  f r e e  f r o m  t h e  e g g s  o f  i n t e r n a l  p a r a s i t e s  t o  
g r o u n d  t h a t  h a s  b e e n  i n f e s t e d  w i t h  p a r a s i t e s  b y  l o n g  u s a g e .  
I n t e r n a l  P a r a s i t e s  S u r v i v e  i n  S o i l . - P r o b a b l y  n o  s i n g l e  f a c t o r  c o n ­
t r i b u t e s  a s  m u c h  t o  t h e  d e v e l o p m e n t  o f  p a r a s i t e s  i n  t h e  a v e r a g e  f a r m  
f l o c k  a s  d o e s  t h e  c o n t i n u o u s  u s e  o f  t h e  s a m e  g r o u n d  y e a r  a f t e r  y e a r .  
U n c l e a n  a n d  o v e r c r o w d e d  h o u s e s  w i t h o u t  b o a r d  o r  c o n c r e t e  f l o o r s  o r  
d r o p p i n g  b o a r d s ,  i n s a n i t a r y  f e e d  a n d  w a t e r  c o n t a i n e r s ,  p o o r l y  d r a i n e d  
w o r m - i n f e s t e d  g r o u n d ,  a l l  p r o m o t e  t h e  d e v e l o p m e n t  a n d  s p r e a d  o f  
i n t e r n a l  p a r a s i t e s ;  w h i l e  t h e  p u r c h a s e  o f  i n f e s t e d ,  a l t h o  a p p a r e n t l y  
h e a l t h y ,  b r e e d i n g  s t o c k  m a y  i n t r o d u c e  p a r a s i t e s  a s  w e l l  a s  c o n t a g i o u s  
b a c t e r i a l ,  p r o t o z o a n ,  o r  f i l t e r a b l e  v i r u s  d i s e a s e s .  
T h e  p e r s i s t e n c e  o f  w o r m  e g g s  a n d  l a r v a e  i n  t h e  t o p  s o i l  o f  t h e  
p o u l t r y  r a n g e ,  a l t h o  i n f l u e n c e d  b y  m a n y  f a c t o r s ,  i s  e s p e c i a l l y  f a v o r e d  
o n  m a n y  I l l i n o i s  f a r m s  b y  a n  a b u n d a n c e  o f  o r g a n i c  m a t t e r  a n d  
m o i s t u r e  i n  t h e  s o i l .  O n  s u c h  f a r m s  v i g o r o u s  m e t h o d s  a r e  n e c e s s a r y  t o  
p r e v e n t  a n d  s u p p r e s s  t h e s e  p a r a s i t e s .  
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H ow to Detect Internal Parasites.-Symptoms of unthriftiness, 
anemia ("watery blood" manifested by paleness of comb), weakness, 
lowered egg yield, and loss of weight are suggestive but not absolute 
evidence of internal parasites. Until an autopsy examination has been 
made, one cannot be certain of the nature of a malady characterized 
by unthriftiness. 
For autopsy purposes several typically affected fowls should be 
taken to a qualified veterinarian. Autopsy on a single fowl may not 
disclose the entire nature of the malady, and accurate knowledge of the 
nature of a disease is necessary for effective treatment and prevention. 
The carcasses of fowls that die or are killed for autopsy purposes 
should be burned. Sick fowls that have been isolated for observation 
and then apparently recover should never be returned to the flock. 
Two General Classes of Internal Parasites.-Poultry may suffer 
from internal parasites of various types. The parasitic worms that 
may infest poultry on Illinois farms are of two general classes: FLAT­
WORMS (flukes and tapeworms), and ROUNDWORMS (ascarids, 
capillarids, gapeworms, etc.) 
FLATWORMS 
FLUKES 
Description.-Flukes (trematodes) are small, flat worms, usually 
oval in outline and unsegmented. They more or less resemble a leaf 
in shape. At present they are not of common occurrence in domestic 
fowls in Illinois, but they should be kept in mind as of possible im­
portance in the future, particularly in localities where the land is low 
and where there are lakes and marshes. 
The genus Prosthogonimus, of which several species are found in 
chickens, has a relatively broad, flattened body, the greatest width of 
which is considerably behind the middle. Two species are known to 
occur in the United States. The most common, P. macrorchis Macy, is 
somewhat red in color, Y6 to ~ inch long, and usually occurs in the 
cloacal region tho it may invade the oviduct and ovary and cause injury 
to these organs. Because it does sometimes invade this region it may 
occasionally be found in eggs laid by infested hens. The life cycle of 
this parasite is shown in Fig. 3. 
Another fluke, Collyriclum faba (Bremser and Schmalz), has, been 
found in cysts in the skin, especially on the abdominal surface and in 
the cloacal region, of chickens and turkeys. Cysts are %5 to %5 inch 
in diameter and each has a central orifice thru which the eggs of the 
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w o r m  e s c a p e .  E a c h  c y s t  c o n t a i n s  t w o  w o r m s ,  w h i c h  l i e  w i t h  t h e i r  
v e n t r a l  s u r f a c e s  o p p o s e d .  T h e s e  w o r m s  a r e  u s u a l l y  o f  d i f f e r e n t  s i z e s ,  
t h e  s m a l l e r  a p p a r e n t l y  f u n c t i o n i n g  a s  a  m a l e  a n d  t h e  l a r g e r  a s  a  
f e m a l e .  T h e y  m e a s u r e  % 5  t o  % 5  i n c h  i n  l e n g t h  a n d  % 0  t o  1~0 i n c h  
i n  w i d t h .  C a s e s  o f  h e a v y  i n f e s t a t i o n  i n  y o u n g  b i r d s  m a y  l e a d  t o  e x ­
f I I  
· · , i~S~/f.r; .  
~
/ 
F I G .  3 . - L I F E  C Y C L E  O F  O V I D U C T  F L U K E ,  P r o s t h o g o n i m u s  m a c r o r c h i s  
F r o m  h e n  t o  s n a i l ,  t o  d r a g o n f l y ,  a n d  b a c k  t o  f o w l s .  F r o m  t h e  f l u k e  e g g  
p a s s e d  b y  a n  i n f e s t e d  h e n  h a t c h e s  t h e  y o u n g  w o r m ,  w h i c h  d e v e l o p s  p a r t i a l l y  i n  
t h e  s n a i l .  L e a v i n g  t h e  s n a i l  a s  a  t a i l e d  f o r m ,  i t  s w i m s  a r o u n d  a n d  b u r r o w s  i n t o  
t h e  b o d y  o f  t h e  n a i a d  o f  t h e  d r a g o n f l y ,  w h i c h  l i v e s  i n  t h e  w a t e r .  H e r e  i t  b e ­
c o m e s  e n c y s t e d .  W h e n  t h e  d r a g o n f l y  i s  f u l l y  g r o w n  a n d  i s  e a t e n  b y  t h e  c h i c k e n ,  
t h e  w o r m  d e v e l o p s  t o  i t s  a d u l t  f o r m ,  f l u k e  e g g s  a r e  p a s s e d  b y  t h e  c h i c k e n ,  a n d  
t h e  c y c l e  b e g i n s  a g a i n .  ( R e d r a w n  f r o m  M a c y )  
t r e m e  e m a c i a t i o n ,  a n e m i a ,  p a r a l y s i s  a n d  d e a t h .  N o t  o n l y  i s  t h e  
g e n e r a l  h e a l t h  o f  t h e  f o w l  i n j u r e d ,  b u t  t h e  b l i s t e r s  w h i c h  a r e  f o r m e d  
i n  t h e  s k i n  r e d u c e  t h e  m a r k e t  v a l u e  o f  t h e  f o w l s .  T h e  p a r a s i t e  o c c u r s  
i n  E n g l i s h  s p a r r o w s  a n d  i s  p r o b a b l y  s p r e a d  b y .  t h e m .  T h e  l i f e  h i s t o r y  
i s  u n k n o w n .  
A n o t h e r  f l u k e  i s  f o u n d  i n  t h e  i n t e s t i n e s  o f  d u c k s  ( C o t y l u r u s  s p . )  
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and another in the liver (Amphimeres sp.) of turkeys, but these are 
not of economic importance in Illinois. 
Treatment and Prevention.-For the oviduct fluke repeated doses 
of carbon tetrachlorid (1.5 to 1.7 cubic centimeters per dose) are 
recommended. This drug may be given in liquid cereal. Prevention, 
however, is more satisfactory than cure and can be accomplished by 
keeping fowls away from wet places where dragonflies are found, 
especially in the early morning when the flies are cold or inactive and 
easily picked up and eaten by the fowls. 
TAPEWORMS 
General Characteristics 
Tapeworms (cestodes) are long, flat, segmented, white worms vary­
ing greatly in size. When present in large numbers, they cause a 
disease designated as taeniasis. Some species cannot be seen without 
magnification; others may be as much as 12 inches long. 
The "head" or scolex of the tapeworm possesses a number of 
hooks or suckers, or a combination of both, by which it attaches itself 
to the intestinal wall of the host (Fig. 4). Next to the head, in some 
species, there is a narrow region or "neck" which continually grows 
and forms new segments; the segments farthest from the head are 
therefore the oldest and most mature. All tapeworms have a growing 
region next to the head, but only some forms have the neck. Since each 
mature segment contains both male and female sex organs, it is a 
complete unit within itself. These segments are filled with eggs which, 
when they become "ripe," break off from the worm and are excreted 
in the droppings. 
The eggs are then eaten by the intermediate host (stable fly, house­
fly, snail, slug, earthworm, c1adoceran or water flea, copepod, amphi­
pod, ostracod, or grasshopper). In the body of the intermediate host 
the tapeworm egg hatches, liberating a small larva, which later de­
velops into a bladder-worm stage. When the intermediate hosts are 
eaten by fowls, all except the heads of the bladder worms are digested; 
these heads attach themselves to the mucous membrane of the small 
intestine of the host, where they develop segments and start another 
generation (Fig. 4). During this stage they irritate the walls of the 
intestines and absorb nourishment directly from the intestinal con­
tents, thus robbing the host of nutrient material. 
So far as is known, each type of poultry tapeworm must pass one 
stage of its life in an intermediate host before it is capable of infesting 
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a  f o w l .  D i f f e r e n t  s p e c i e s  o f  t a p e w o r m s  r e q u i r e  d i f f e r e n t  i n t e r m e d i a t e  
h o s t s ;  t h e s e  a r e  d i s c u s s e d  i n  c o n n e c t i o n  w i t h  e a c h  p a r a s i t e .  ( A  t a b l e  
s u m m a r i z i n g  t h e  k n o w n  i n t e r m e d i a t e  h o s t s  o f  p o u l t r y  t a p e w o r m s  a n d  
i l l u s t r a t i o n s  o f  m a n y  o f  t h e s e  h o s t s  a r e  g i v e n  o n  p a g e s  3 8  t o  4 9 . )  
F I G .  4 . - T A P E W O R M S  A T T A C H E D  T O  I N S I D E  W A L L  O F  I N T E S T I N E  
T h e s e  w o r m s  c o u l d  n o t  b e  s e e n  f r o m  t h e  o u t s i d e  o f  t h e  i n t e s t i n e  b u t  w e r e  
i m m e d i a t e l y  v i s i b l e  w h e n  t h e  i n t e s t i n e  w a s  t u r n e d  i n s i d e  o u t .  N a t u r a l  s i z e .  
S o m e  s p e c i e s  o f  t a p e w o r m s  a p p e a r  t o  b e  m o s t  n u m e r o u s  i n  t h e  
f a l l  a n d  e a r l y  w i n t e r .  T h i s  i s  t o  b e  e x p e c t e d  s i n c e  f l i e s  a n d  b e e t l e s ,  
w h i c h  a r e  k n o w n  t o  b e  t h e  i n t e r m e d i a t e  h o s t s ,  c o n g r e g a t e  i n  p o u l t r y  
h o u s e s  w h e n  t h e  w e a t h e r  b e c o m e s  c o o l ,  a n d  i n  t h e  s l u g g i s h  s t a t e  p r o ­
d u c e d  b y  t h e  l o w e r e d  t e m p e r a t u r e s  a r e  e a s i l y  c a u g h t  a n d  e a t e n  b y  t h e  
f o w l s  i n  l a r g e r  n u m b e r s  t h a n  d u r i n g  a n y  o t h e r  m o n t h s .  
M o s t  C o m m o n  K i n d s  o f  T a p e w o r m s  
A t  l e a s t  t e n  d i f f e r e n t  s p e c i e s  o f  t a p e w o r m s  a r e  f o u n d  i n  c h i c k e n s  
i n  t h e  U n i t e d  S t a t e s ,  a n  e q u a l  n u m b e r  i n  t u r k e y s ,  a n d  s e v e r a l  o t h e r  
s p e c i e s  i n  o t h e r  d o m e s t i c  b i r d s  s u c h  a s  d u c k s ,  g e e s e ,  p i g e o n s ,  a n d  
g u i n e a  f o w l s .  O n l y  t h e  m o r e  c o m m o n  s p e c i e s  w i l l  b e  d i s c u s s e d .  
R a i l l i e t i n a  c e s t i c i l l u s  ( M o l i n )  i s  p r o b a b l y  t h e  m o s t  c o m m o n  
p o u l t r y  t a p e w o r m  f o u n d  i n  I l l i n o i s .  T h e  f r e q u e n c y  w i t h  w h i c h  t h i s  
p a r a s i t e  i s  o b s e r v e d  m a y  b e  p a r t i a l l y  d u e  t o  t h e  f a c t  t h a t  i t  i s  o n e  o f  
t h e  l a r g e r  t a p e w o r m s  a n d  i s  t h e r e f o r e  v e r y  e a s i l y  d e t e c t e d .  I t  v a r i e s  
f r o m  1  t o  6  i n c h e s  i n  l e n g t h  a n d  f r o m  ~o t o  7 i o  i n c h  i n  w i d t h  ( F i g .  5 ) .  
T h e  h e a d  i s  s h o r t  a n d  b r o a d  a n d  i s  p r o v i d e d  w i t h  a  d o u , b l e  c r o w n  o f  
m i c r o s c o p i c  h a m m e r - s h a p e d  h o o k s  w h i c h  m a y  d i s a p p e a r  a f t e r  a  s h o r t  
t i m e .  T h e r e  i s  n o  n e c k .  T h e  f i r s t  s e g m e n t s  a r e  v e r y  s h o r t  a n d  b r o a d e r  
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than the head, while the last segments are nearly as long as they are 
broad. 
This tapeworm is generally found in the forepart of the small 
intestine. One stage (cysticercoid) of the life cycle may be spent in 
the housefly or in some species of beetles. 
FIG. S.-A COMMON TAPEWORM OF POULTRY IN 

ILLlNOIS, Raillietina cesticillus 

Measuring about 1 to 6 inches in length, this parasite is usually found in 
the forepart of the small intestine. One stage in the life cycle is spent in either 
the housefly or in some species of beetle. At the left is the immature stage 
magnified x Ph. At the right is the mature stage magnified about x 2. 
Raillietina tetragona (Molin) approaches R. cesticillus very closely 
in frequency of occurrence. R. tetragona is the larger of the two tape­
worms, measuring from Y2 to 10 inches in length and from ~5 to %5 
inch in width (Fig. 6). The neck is long; the head small and tetra­
gonal; the first segments are very short and the last quadrangular and 
somewhat overlapping. It is found most frequently in the posterior 
part of the small intestines. The life histories of these two parasites 
are approximately the same, R. cesticillus utilizing houseflies and 
beetles as intermediate hosts, and R. tetragona infesting houseflies and 
ants. 
Raillietina echinobothrida (M·egnin) is also one of the larger poul­
try tapeworms, varying from 2 to 10 inches in length and from Y20 to 
% inch in width (Fig. 7). When infestations with this parasite occur, 
nodules varying from a pin point to the size of a pea appear on the out­
side and on the mucous membrane of the intestines. This condition is 
known as "nodular taeniasis." The nodules develop at the point at which 
the head of the tapeworm is attached to the inner surface of the intes­
1 4  
C I R C U L A R  N o .  4 6 9  
t i n e .  T h e  c o n t e n t s  o f  t h e  l a r g e r  n o d u l e s  c o n s i s t  o f  g r e e n i s h  y e l l o w  
n e c r o t i c  m a t e r i a l ,  w h i l e  t h e  s m a l l e r  o n e s  c o n t a i n  a  s u b s t a n c e  r e s e m b l i n g  
p u s .  S o m e  o f  t h e  n o d u l a r  a r e a s  i n  t h e  m u c o u s  m e m b r a n e  a r e  m a r k e d  b y  
s m a l l  u l c e r s .  
V e r y  o f t e n  n o d u l a r  t a e n i a s i s  i s  c o n f u s e d  w i t h  t u b e r c u l o s i s ,  b u t  i t  
m a y  b e  d i f f e r e n t i a t e d  b y  t h e  a b s e n c e  o f  n o d u l e s  i n  t h e  l i v e r  a n d  t h e  
p r e s e n c e  o f  t a p e w o r m s  i n  t h e  i n t e s t i n e .  I f  t h e  a f f e c t e d  i n t e s t i n e  i s  
F I G .  6 . - A  C O M M O N  L A R G E  T A P E W O R M  O F  P O U L T R Y ,  
R a i l l i e t i n a  t e t r a g o n a  
T h i s  t a p e w o r m  i s  f o u n d  m o s t  f r e q u e n t l y  i n  t h e  p o s t e r i o r  p a r t  o f  t h e  s m a l l  
i n t e s t i n e .  I t  i s  c o n s i d e r a b l y  l a r g e r  t h a n  R .  c e s t i c i l l u s ,  m e a s u r i n g  f r o m  l h  t o  1 0  
i n c h e s  i n  l e n g t h .  H o u s e f l i e s  a n d  a n t s  a r e  t h e  i n t e r m e d i a t e  h o s t s .  
o p e n e d  a n d  t h e  m u c o u s  s u r f a c e  w a s h e d  c a r e f u l l y  i n  a  g e n t l e  s t r e a m  o f  
w a t e r ,  t h e  s m a l l  w o r m s  w i l l  b e  o b s e r v e d  h a n g i n g  t o  t h e  m u c o u s  
m e m b r a n e .  
T h e  t o x i c  e f f e c t s  o f  R .  e c h i n o b o t h r i d a  s e e m  t o  b e  m o r e  p r o n o u n c e d  
t h a n  t h o s e  o f  m a n y  o f  t h e  o t h e r  s p e c i e s  o f  t a p e w o r m s ;  t h e  c o u r s e  o f  
t h e  d i s e a s e  i s  t h e r e f o r e  m o r e  a c u t e .  
T h i s  t a p e w o r m  o c c u r s  i n  c h i c k e n s ,  t u r k e y s ,  a n d  p i g e o n s .  A n t s  
a n d  l a n d  s n a i l s  s e r v e  a s  i n t e r m e d i a t e  h o s t s .  
D a v a i n e a  p r o g l o t t i n a  ( D a v a i n e )  i s  o n e  o f  t h e  s m a l l e s t  k n o w n  t a p e ­
w o r m s  i n  p o u l t r y .  I t  i s  ~o t o  % 5  i n c h  i n  l e n g t h  a n d  i s  c o m p o s e d  o f  
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two to five segments which gradually increase in length and breadth; 
the last segment may be larger than all the rest of the parasite. Be­
cause of its small size this tapeworm is frequently overlooked; micro­
scopic examination is therefore important for a correct diagnosis. 
This tapeworm is found in the small intestines of chickens and 
turkeys. Slugs and snails are the intermediate hosts. 
FIG. 7.-ANOTHER OF THE LARGER TAPEWORMS OF POULTRY, 
Raillietina echinobothrida 
liNodular taeniasis" is caused by this parasite, which measures from 2 to 10 
inches in length. Turkeys and pigeons, as well as chickens, are affected. The 
intermediate hosts are ants and probably some species of snails. Above worms 
are natural size. 
Hymenolepis carioca (Magalhaes) is 1 Y5 to 3% inches in length and 
about %0 to %0 inch in width (Fig. 8). It is threadlike, very fragile, 
and delicate, the segments breaking apart easily when handled. It may 
occur in large numbers in the small intestine of chickens and turkeys 
and is most common in the latter part of summer and earlier weeks of 
autumn. 
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L i k e  o t h e r  t a p e w o r m s ,  t h i s  s p e c i e s  r e q u i r e s  a n  i n t e r m e d i a t e  h o s t  
f o r  t h e  c o m p l e t i o n  o f  i t s  l i f e  c y c l e ;  i n  t h i s  c a s e  s t a b l e  f l i e s  a n d  d u n g  
b e e t l e s  a r e  u t i l i z e d .  
S y m p t o m s  o f  T a p e w o r m  I n f e s t a t i o n  
P o u l t r y  o f  a l l  a g e s  m a y  b e  i n f e s t e d  w i t h  t a p e w o r m s ,  b u t  l o s s e s  a r e  
m o s t  s e v e r e  i n  t h e  y o u n g .  T a p e w o r m  i n f e s t a t i o n  i n  c h i c k e n s  i s  a c ­
c o m p a n i e d  b y  a  g r o u p  o f  s y m p t o m s  s u c h  a s  g e n e r a l  u n t h r i f t i n e s s ,  
F I G .  8 . - I M M A T U R E  A N D  M A T U R E  S T A G E S  O F  A  S M A L L E R  T A P E W O R M ,  
H y m e n o l e p i s  c a r i o c a  
T h e  s m a l l  i n t e s t i n e  o f  c h i c k e n s  a n d  t u r k e y s  i s  t h e  s i t e  o f  t h i s  t h r e a d l i k e ,  
v e r y  f r a g i l e ,  a n d  d e l i c a t e  w o r m ,  w h i c h  i s  a b o u t  1 ; t 5  t o  3 1 ; 8  i n c h e s  l o n g .  S t a b l e  
f l i e s  a n d  d u n g  b e e t l e s  a r e  t h e  i n t e r m e d i a t e  h o s t s .  T h e  u p p e r  i l l u s t r a t i o n  s h o w s  
t h e  i m m a t u r e  s t a g e  m a g n i f i e d  a b o u t  x  2 V z ;  t h e  l o w e r  p i c t u r e  t h e  m a t u r e  s t a g e  
m a g n i f i e d  a b o u t  x  2 .  
d r o o p i n e s s ,  r u f f l e d  f e a t h e r s ,  p a l e n e s s  o f  c o m b  a n d  w a t t l e s ,  a n d  d i a r r h e a .  
T h e  s y m p t o m s  a r e  n o t  e s p e c i a l l y  w e l l  d e f i n e d  b u t  v a r y  w i t h  t h e  e x t e n t  
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of the infestation, species of tapeworm, the age of the fowl and its 
degree of resistance. Excessive appetite and thirst may be observed. 
The droppings frequently are yellowish brown due to hemorrhages 
in the alimentary tract caused by the worms. Segments of worms may 
also be seen in the droppings. These symptoms, as well as loss of 
weight, grow progressively worse as the degree of infestation increases. 
Twisting the neck, turning the head back over the body, and lameness 
followed by paralysis in one or both legs may be observed. 
The practical way to determine whether a fowl is infested with 
tapeworms is by making post-mortem examination, paying particu­
lar attention to the contents of the small intestines. Microscopical ex­
amination is necessary to detect the small species of tapeworms. 
Prevention and Treatment 
Prevention.-The spread of tapeworms among poultry may be pre­
vented by disposing of the droppings in such a way that the known 
intermediate hosts of the parasites, such as beetles, flies, slugs, snails, 
and earthworms, are kept from eating eggs or segments passed in the 
droppings of infested fowls. Frequent removal of the droppings, re­
moval of all trash, boxes, and other refuse material, plowing or spading 
of poultry yards, filling in low places, and moving poultry to new 
ground will aid in the control of tapeworm infestation. Lime and 
ashes scattered over the droppings under the roosts will also help to 
destroy intermediate hosts. 
Treatment.-Many treatments have been advocated for tapeworms 
in poultry, but in official tests .made in recent years none have proved 
entirely satisfactory. Kamala, a brownish powder usually sold in 1­
gram (IS-grain) tablets or capsules, is probably the most widely used 
remedy for tapeworms in poultry, notwithstanding the absence of 
experimental data in support of its value in removing the heads of 
tapeworms. For many years kamala was regarded with favor in the 
treatment of poultry for tapeworms, but its value has been questioned 
as the result of critical tests reported by the Federal Bureau of Animal 
Industry and by the Ohio Agricultural Experiment Station. The tests 
show that kamala removes only 1 percent or less of the heads of tape­
worms, and that its efficacy in removing segments may vary from zero 
to 100 percent. Evidence of the ill effect of kamala on egg production 
has been noted by the Florida Station. At the Illinois Station pullets 
given repeated doses of kamala failed to show a significantly lower 
incidence of tapeworm infestation than untreated control birds kept 
under the same conditions; and fowls from privately owned flocks, 
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a u t o p s i e d  f o l l o w i n g  t r e a t m e n t ,  h a v e  b e e n  f o u n d  h e a v i l y  i n f e s t e d  w i t h  
t a p e w o r m s .  
T h e  u n s a t i s f a c t o r y  r e s u l t s  o b t a i n e d  i n  c r i t i c a l  t e s t s  w i t h  k a m a l a  
s u g g e s t  t h a t  a  v a r i e t y  o f  f a c t o r s  m a y  i n f l u e n c e  i t s  e f f i c a c y .  W h i l e  a l l  
s u c h  f a c t o r s  c a n n o t  b e  d e f i n i t e l y  m e a s u r e d ,  i t  i s  k n o w n ,  f o r  e x a m p l e ,  
t h a t  t h e  a c t i v e  p r i n c i p l e  o f  k a m a l a  m a y  v a r y  f r o m  5  p e r c e n t  t o  5 0  
p e r c e n t  i n  d i f f e r e n t  l o t s ,  w h i c h  f a c t  i n d i c a t e s  t h e  n e c e s s i t y  o f  p u r c h a s ­
i n g  t h e  d r u g  o n l y  f r o m  r e l i a b l e  s o u r c e s .  
O n e  t a b l e t  ( 1  g r a m )  o f  k a m a l a  i s  t h e  p r e s c r i b e d  d o s e  f o r  a n  a d u l t  
c h i c k e n .  S i n c e  k a m a l a  o c c a s i o n a l l y  p r o d u c e s  a  t o x i c  e f f e c t ,  i t  s h o u l d  
a l w a y s  b e  a d m i n i s t e r e d  w i t h  c a u t i o n .  B e f o r e  t r e a t i n g  a n  e n t i r e  f l o c k ,  
a  f e w  o f  t h e  f o w l s  s h o u l d  b e  t r e a t e d  e x p e r i m e n t a l l y  a n d  t h e  e f f e c t  
n o t e d .  W e a k  b i r d s  o r  b i r d s  a f f e c t e d  w i t h  o t h e r  d i s e a s e s  s h o u l d  n o t  b e  
t r e a t e d  u n t i l  t h e y  a r e  s t r o n g e r  o r  t h e y  s h o u l d  b e  g i v e n  a  s m a l l e r  d o s e .  
Y o u n g  c h i c k e n s  s h o u l d  b e  g i v e n  d o s e s  a d j u s t e d  t o  t h e i r  s i z e .  M a s s  
t r e a t m e n t  o f  a  f l o c k  i s  n e v e r  v e r y  e f f e c t i v e  b e c a u s e  t h e  w e a k e r  b i r d s  
g e t  t o o  s m a l l  a  d o s a g e  i n  t h e  a m o u n t  o f  f o o d  c o n s u m e d .  
K a m a l a  s h o u l d  b e  a d m i n i s t e r e d  t o  t u r k e y s  v e r y  c a u t i o u s l y  s i n c e  
t h e y  a r e  e x c e p t i o n a l l y  s e n s i t i v e  t o  i t s  t o x i c  e f f e c t .  A  t r i a l  d o s e  o f  o n e  
g r a m  s h o u l d  b e  g i v e n  t o  a  f e w  f o w l s  b e f o r e  t r e a t i n g  t h e  e n t i r e  f l o c k .  
I n  a d m i n i s t e r i n g  k a m a l a ,  i t  d o e s  n o t  a p p e a r  n e c e s s a r y  t o  s u b j e c t  
f o w l s  t o  a  p e r i o d  o f  f a s t i n g  b e f o r e  t r e a t m e n t .  N e i t h e r  i s  a  l a x a t i v e  
o r  a  p u r g a t i v e  n e c e s s a r y  a f t e r  t r e a t m e n t ,  s i n c e  k a m a l a  i t s e l f  h a s  a  
p u r g a t i v e  e f f e c t .  
T r e a t e d  b i r d s  s h o u l d  a l w a y s  b e  c o n f i n e d  i n  a  h o u s e  w i t h  a  c o n c r e t e  
f l o o r  u n t i l  t h e  e f f e c t s  o f  t h e  k a m a l a  h a v e  s u b s i d e d .  T h e  d r o p p i n g s  
s h o u l d  b e  r e m o v e d  a n d  b u r n e d  a n d  t h e  f l o o r  s c r u b b e d  t h o r o l y  w i t h  l y e  
w a t e r  ( 1  p o u n d  o f  l y e  t o  2 0  g a l l o n s  o f  w a t e r ) .  
R O U N D W O R M S  
R o u n d w o r m s  ( n e m a t o d e s )  a r e  u s u a l l y  l o n g  a n d  c y l i n d r i c a l .  T h e i r  
l o c a t i o n  i s  m o r e  v a r i e d  t h a n  t h a t  o f  t a p e w o r m s ,  d i f f e r e n t  s p e c i e s  
b e i n g  l o c a t e d  i n  d i f f e r e n t  p a r t s  o f  t h e  b o d y .  T h e  t h r e e  m o s t  c o m m o n l y  
k n o w n  s p e c i e s  a r e  p r o b a b l y  t h e  l a r g e  r o u n d w o r m  o r  a s c a r i d ,  t h e  c r o p  
w o r m  o r  C a p i l l a r i a ,  a n d  c e c a l  w o r m s .  O t h e r  s p e c i e s  l e s s  w e l l  k n o w n  
t o  p o u l t r y  r a i s e r s  a r e  t h e  g a p e w o r m ,  g i z z a r d  w o r m ,  e y e  w o r m ,  c r o p  
w o r m  ( G o n g y l o n e m a  i n g l u v i c o l a )  ,  a n d  p r o v e n t r i c u l a r  w o r m .  
L A R G E  R O U N D W O R M  
D e s c r i p t i o n . - T h e  l a r g e  r o u n d w o r m  ( A s c a r i d i a  l i n e a t a )  ( S c h n e i d e r )  
( F i g .  9 )  i s  p r o b a b l y  t h e  r o u n d w o r m  m o s t  c o m m o n l y  s e e n  i n  t h e  s m a l l  
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FIG. 9.-A COMMON LARGE ROUNDWORM OF POULTRY, Ascaridia lineata 
This parasite is found in the small intestine of chickens. It may infest 
turkeys, geese, ducks, and pigeons also. (The magnifications are shown on the 
illustra tions.) 
intestine of chickens. This parasite may also infest turkeys, geese, 
ducks, and pigeons. It is white or yellowish white, cylindrical, pointed 
at the ends, and is 1 to 41'2 inches long. The worms are often so 
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n u m e r o u s  t h a t  t h e y  c o m p l e t e l y  p l u g  t h e  p o r t i o n  o f  t h e  i n t e s t i n e  w h i c h  
t h e y  i n h a b i t .  O c c a s i o n a l l y  t h i s  w o r m  w a n d e r s  f r o m  i t s  n o r m a l  i n t e s t i ­
n a l  h a b i t a t  u p  t h e  o v i d u c t  a n d  b e c o m e s  e n c l o s e d  i n  a n  e g g  w h i c h  i s  
b e i n g  f o r m e d .  
L i f e  H i s t o r y . - T h e  l i f e  h i s t o r y  o f  A .  l i n e a t a  i s  d i r e c t .  T h e  e g g s  a r e  
d e p o s i t e d  i n  t h e  i n t e s t i n e  o f  t h e  h o s t  b y  t h e  f e m a l e  w o r m ,  a n d  i t  h a s  
b e e n  e s t i m a t e d  t h a t  a  s i n g l e  f e m a l e  w o r m  m a y  l a y  m o r e  t h a n  5 0  m i l l i o n  
e g g s .  T h e  e g g s  a r e  t h e n  e x p e l l e d  w i t h  t h e  d r o p p i n g s ,  a f t e r  w h i c h  t h e y  
m u s t  p a s s  t h r u  a  p e r i o d  o f  d e v e l o p m e n t  b e f o r e  t h e y  c a n  i n f e s t  a n o t h e r  
f o w l .  I f  t h e  w e a t h e r  i s  f a v o r a b l e ,  t h e  e g g s  d e v e l o p  w i t h i n  t w o  w e e k s .  
T h e y  a r e  v e r y  r e s i s t a n t  t o  h e a t  a n d  c o l d ,  e s p e c i a l l y  w h e n  p r o t e c t e d  b y  
d r o p p i n g s ,  t r a s h ,  b o x e s ,  e t c . ,  a n d  m a y  l i v e  f o r  a  i n d e f i n i t e  t i m e .  
W h e n  f u l l y  d e v e l o p e d ,  t h e  e g g s  a r e  i n f e c t i v e ,  a n d  i f  e a t e n  b y  a  
s u s c e p t i b l e  f o w l  t h e y  h a t c h  i n  t h e  s m a l l  i n t e s t i n e ,  l i b e r a t i n g  y o u n g  
l a r v a e  w h i c h  b u r y  t h e m s e l v e s  i n  t h e  w a l l  o f  t h e  i n t e s t i n e .  W i t h i n  t e n  
t o  t w e n t y  d a y s  t h e  l a r v a e  e m e r g e  i n t o  t h e  l u m e n  o f  t h e  i n t e s t i n e ,  a n d  
u n d e r  f a v o r a b l e  c o n d i t i o n s  d e v e l o p  t o  m a t u r i t y .  
S y m p t o m s . - C h i c k e n s  m a y  b e  h e a v i l y  i n f e s t e d  w i t h  r o u n d w o r m s  
b e f o r e  a n y  e v i d e n c e  o f  t h e i r  p r e s e n c e  i s  n o t i c e d .  B i r d s  l e s s  t h a n  t h r e e  
m o n t h s  o l d  a r e  m o s t  c o m m o n l y  a f f e c t e d .  T h e  s y m p t o m s  a r e  g e n e r a l  
u n t h r i f t i n e s s ,  d r o o p i n g  o r  s a g g i n g  o f  t h e  w i n g s ,  p a l e n e s s  o f  h e a d ,  a n d  
e m a c i a t i o n .  L o s s  o f  a p p e t i t e  o c c u r s  o n l y  i n  a d v a n c e d  s t a g e s .  E m a c i a ­
t i o n  a n d  l o w e r e d  e g g  p r o d u c t i o n  a r e  o f t e n  n o t e d  i n  m a t u r e  f o w l s  b u t  
t h e  o t h e r  s y m p t o m s  a r e  n o t  s o  m a r k e d  a s  i n  y o u n g  g r o w i n g  s t o c k .  
P r e v e n t i o n . - S t r i c t  s a n i t a r y  m e a s u r e s ,  i n c l u d i n g  t h e  c l e a n i n g  o f  
h o u s e s  a n d  r e m o v a l  o f  s i c k  f o w l s ,  a r e  e f f e c t i v e  i n  p r e v e n t i n g  t h e  s p r e a d  
o f  r o u n d w o r m s .  T h e  e l i m i n a t i o n  o f  w e t  s p o t s  i n  t h e  y a r d s  a n d  h o u s e s  
i s  a l s o  i m p o r t a n t ,  f o r  t h e s e  p l a c e s  s e r v e  a s  i n c u b a t o r s  f o r  w o r m  e g g s .  
L o w  p l a c e s  s h o u l d  b e  e i t h e r  f i l l e d  o r  d r a i n e d .  D r i n k i n g  f o u n t a i n s  
s h o u l d  b e  p l a c e d  o n  l a t t i c e d  b o x e s  s o  t h e  f o w l s  c a n n o t  g e t  t o  t h e  d a m p  
g r o u n d  b e n e a t h .  T h e  e l e v a t i o n  o f  f e e d  t r o u g h s  1 0  o r  1 2  i n c h e s  a b o v e  
t h e  g r o u n d  i s  a l s o  h e l p f u l .  
T h e  y e a r l y  r o t a t i o n  o f  l o t s  a n d  r u n s  w h i c h  h a v e  b e e n  p r o p e r l y  
p l o w e d  a n d  s e e d e d  w i t h  o a t s ,  r y e ,  o r  w h e a t  i s  a n  e f f e c t i v e  m e t h o d  o f  
r i d d i n g  t h e  s o i l  o f  p a r a s i t e  e g g s .  D i r e c t  s u n s h i n e  i s  a l s o  u n f a v o r a b l e  
t o  t h e  d e v e l o p m e n t  o f  r o u n d w o r m  e g g s .  C h i c k s  l e s s  t h a n  t h r e e  m o n t h s  
o f  a g e  s h o u l d  n o t  b e  p l a c e d  i n  p e n s  o r  o n  r a n g e s  w i t h  o l d e r  c h i c k e n s .  
A  b a l a n c e d  d i e t  c o n t a i n i n g  t h e  p r o p e r  v i t a m i n s  a n d  m i n e r a l s  i s  h e l p f u l  
i n  b u i l d i n g  u p  t h e  r e s i s t a n c e  o f  f o w l s .  
T r e a t m e n t . - A  t r e a t m e n t  w h i c h  h a s  b e e n  f r e q u e n t l y  r e c o m m e n d e d  
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for removing roundworms consists of dosing each bird with carbon 
tetrachlorid or tetrachlorethylene. One cubic centimeter is an adequate 
dose for an adult bird. Smaller doses, graduated according to the 
size of the bird, should be given to young fowls. The drug is most 
easily given in gelatin capsules. It should never be allowed to get 
into the lungs. 
Nicotine sulfate, or Black Leaf 40, may also be used for individual 
treatment. A No. 2 gelatin capsule is filled with a mixture made of 
6.6 cubic centimeters (7.92 grams) of Black Leaf 40 (40 percent 
nicotine sulfate) and 16 grams of Lloyd's alkaloidal reagent, which 
is a selected fuller's earth. After the powder is thoroly mixed, it is 
packed in No. 2 gelatin capsules in sufficient quantities to weigh 350 
to 400 milligrams when filled. The dosage is one capsule per bird. 
Each capsule should be placed well down the bird's throat, and then 
with thumb and forefinger it should be located from the outside and 
moved down to the crop. Since young, or weak, or emaciated birds 
may be poisoned by overdosing, one-half to one-fourth of the powder 
should be squeezed out of the capsule before giving it to them. A 
full capsule is safe for stronger birds over ten weeks of age. Starv­
ing is not necessary before treatment. This treatment has also proved 
effective with turkeys. Mass .treatment may be given, but it is never 
as effective as individual treatment since some birds may be overdosed 
and others underdosed. 
The tobacco treatment recommended by the California Agricultural 
Experiment Station may also be given. This is for mass treatment and 
consists of feeding a mash to which has been added 2 percent, by 
weight, of tobacco dust containing at least 1.5 percent nicotine. The 
mixture is fed for three to four weeks and may be repeated at inter­
vals of three weeks. Each tobacco-dust treatment should be followed 
by Epsom salt (1 pound for 100 birds), which may be dissolved in the 
drinking water. Mass treatment has a disadvantage in that the weak 
birds, which really need the treatment, get very little of the mash. 
When medicine is given to eliminate worms, the poultry should 
be confined in a house with a wooden or concrete floor or in a small 
enclosure which can be spaded or plowed and away from which 
chickens may be kept for a year or more. After the flock has been 
treated, the house should be cleaned and the droppings burned or 
placed on ground not used for poultry. It should then be thoroly 
scrubbed with boiling lye water (1 pound of lye in 20 gallons of 
water) . After the birds are treated, they should be placed on clean 
ground or ground that has been plowed recently. 
2 2  
C I R C U L A R  N o .  4 6 9  
S M A L L  R O U N D W O R M S  
D e s c r i p t i o n . - R o u n d w o r m s ,  C a p i l l a r i a  s p e c i e s ;  a r e  d e l i c a t e ,  s l e n d e r ,  
c o l o r l e s s ,  h a i r l i k e  w o r m s ,  v e r y  d i f f i c u l t  t o  s e e  w i t h  t h e  n a k e d  e y e .  
W h e n  m i c r o s c o p i c  e x a m i n a t i o n s  a r e  m a d e ,  t h e  w o r m s  a r e  n o t  a l w a y s  
f o u n d  e v e n  t h o  t h e  e g g s  a r e  p l e n t i f u l .  T h e  w o r m s  a r e  f r o m  Y 2  t o  1  
i n c h  l o n g  ( F i g .  1 0 ) .  
T w o  s p e c i e s  a r e  k n o w n  t o  o c c u r  i n  t h e  c r o p  a n d  u n d i l a t e d  e s o p h ­
a g u s ,  a n d  a t  l e a s t  s i x  s p e c i e s  h a v e  b e e n  r e p o r t e d  i n  t h e  i n t e s t i n e s  
a n d  t h r e e  i n  t h e  c e c a  o f  c h i c k e n s ,  t u r k e y s ,  a n d  g a m e  b i r d s .  W h e n  
l o d g e d  i n  t h e  c r o p ,  t h e  w o r m s  b u r r o w  t o r t u o u s  c a n a l s  w i t h i n  t h e  w a l l  
F I G .  1 O . - A  S M A L L  C R O P  A N D  I N T E S T I N A L  R O U N D W O R M  O F  

P O U L T R Y ,  C a p i l l a r i a  s p p .  

a n d ,  i f  p r e s e n t  i n  s u f f i c i e n t  n u m b e r s ,  m a y  p r o d u c e  i n f l a m m a t i o n  a n d  
t h i c k e n i n g  o f  t h e  w a l l ,  l e a d i n g  t o  t h e  f o r m a t i o n  o f  a  n e c r o t i c  f a l s e  
m e m b r a n e .  L e s i o n s  h a v e  a l s o  b e e n  f o u n d  i n  t h e  e s o p h a g u s ,  o r  g u l l e t ,  
e x t e n d i n g  f r o m  t h e  t h r o a t  t o  t h e  c r o p  ( F i g .  1 2 ) .  T h e  c r o p  o f  i n f e s t e d  
f o w l s  m a y  b e  f i l l e d  w i t h  a  m i l k y  f l u i d .  w h i c h  h a s  a  v e r y  c h a r a c t e r i s t i c  
o d o r .  I n t e s t i n a l  s p e c i e s  a r e  f o u n d  i n  t h e  l u m e n  o f  t h e  i n t e s t i n e  o r  
t h r e a d e d  i n  t h e  s u r f a c e  o f  t h e  m u c o u s  m e m b r a n e  ( F i g .  1 1 ) .  
L i f e  H i s t o r y . - W e h r  h a s  s h o w n  t w o  s p e c i e s  o f  e a r t h w o r m s  t o  b e  
i n t e r m e d i a t e  h o s t s  o f  C .  a n n u l a t a  ( M o l i n )  a n d  s u g g e s t s  t h e  p o s s i b i l i t y  
o f  a  c o m p l i c a t e d  i n s t e a d  o f  a  s i m p l e  d i r e c t  l i f e  h i s t o r y  f o r  o t h e r  s p e c i e s  
o f  C a p i l l a r i a .  
S y m p t o m s . - T h e  s y m p t o m s  s h o w n  b y  a  b i r d  i n f e s t e d  w i t h  C a p i l ­
l a r i a  v a r y  a c c o r d i n g  t o  t h e  e x t e n t  o f  i n f e s t a t i o n  a n d  t h e  s p e c i e s  o f  
w o r m  p r e s e n t .  I n  g e n e r a l  t h e  s y m p t o m s  a r e  d r o o p i n e s s ,  a n e m i a ,  a n d  
m u s c u l a r  w e a k n e s s .  T w i s t i n g  o f  t h e  n e c k  a n d  p a r a l y s i s  o f  t h e  l e g s  
h a v e  b e e n  a t t r i b u t e d  t o  t h i s  p a r a s i t e .  A  f o u l  b r e a t h ,  l o s s  o f  a p p e t i t e ,  
a n d  e m a c i a t i o n  f o l l o w e d  b y  d e a t h  m a y  c h a r a c t e f ' i z e  c r o p  i n f e s t a t i o n .  
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The pseudomembrane, sometimes three-fiftieths inch thick, - interferes 
with the function of the crop, therefore causing the bird to select soft 
feeds in preference to grain. 
. \0{,.51 
FIG. ll.-SECTION OF INTESTINE INFESTED WITH CAPILLARIA 
FIG. 12.-LESIONS CAUSED BY CAPILLARIA IN CROP AND THROAT 
Prevention.-Sanitary measures recommended for other worms are 
the only known methods of control. 
Treatment.-Carbon tetrachlorid, given in one cubic centimeter 
doses and repeated in seven days, has been partially effective in remov­
ing some kinds of Capillaria. 
COMMON CECAL WORM 
Description.-The common cecal worm of poultry, Heterakis gal­
linae (Gmelin) (Fig. 13), occurs in the ceca or blind gut of chickens, 
tu.rkeys, ducks, and geese. It is a small, rigid, white worm with the an­
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t e r i o r  e n d  c u r v e d  b a c k ,  f r o m  % 0  t o  Y 2  i n c h  l o n g  a n d  m a y  o c c u r  i n  v e r y  
l a r g e  n u m b e r s ,  c a u s i n g  a  s e r i o u s  i n f l a m m a t i o n  o f  t h e  c e c a ,  e s p e c i a l l y  i n  
y o u n g  c h i c k s .  T h i s  p a r a s i t e  i s  a l s o  b e l i e v e d  t o  c a r r y  t h e  p r o t o z o a n  
w h i c h  c a u s e s  b l a c k h e a d  i n  t u r k e y s .  
L i f e  H i s t o r y . - H .  g a l l i n a e  h a s  a  d i r e c t  l i f e  h i s t o r y .  T h e  e g g s  
v o i d e d  i n  t h e  d r o p p i n g s  b e c o m e  e m b r y o n a t e d  i n  7  t o  1 2  d a y s .  W h e n  
F I G .  1 3 . - C E C A L  W O R M  O F  P O U L T R Y ,  H e t e r a k i s  g a l l i n a e  
T h i s  w o r m  o c c u r s  i n  t h e  " b l i n d  g u t "  o f  c h i c k e n s ,  t u r k e y s ,  d u c k s ,  a n d  g e e s e .  
T h e  w o r m s  a r e  s h o w n  n a t u r a l  s i z e .  T h e  e g g s  a r e  m a g n i f i e d  a s  i n d i c a t e d .  
t h e  e g g  i s  i n g e s t e d  b y  a  f o w l ,  t h e  y o u n g  w b r m s  h a t c h  i n  t h e  s m a l l  
i n t e s t i n e ,  f r o m  w h i c h  t h e y  e n t e r  t h e  c e c a  a n d  b e c o m e  e n c y s t e d  i n  t h e  
w a l l s  o f  t h i s  o r g a n .  A f t e r  a  s h o r t  t i m e  t h e y  r e t u r n  t o  t h e  l u m e n  
o f  t h e  c e c a  a n d  d e v e l o p  t o  a d u l t s .  T h i s  e n t i r e  p r o c e s s  o f  d e v e l o p m e n t  
r e q u i r e s  a p p r o x i m a t e l y  e i g h t  t o  n i n e  w e e k s .  O b s e r v a t i o n s  c a r r i e d  o u t  
o n  t h e  d u r a t i o n  o f  t h e  i n f e c t i v i t y  o f  e g g s  i n  t h e  s o i l  h a v e  s h o w n  t h a t  
t h e y  a r e  a b l e  t o  p r o d u c e  i n f e s t a t i o n  a f t e r  a  r e s t  o f  a t  l e a s t  t w e l v e  
m o n t h s .  E a r t h w o r m s  h a v e  b e e n  o b s e r v e d  t o  i n g e s t  c e c a l  w o r m  e g g s ,  
a n d  b i r d s  m a y  b e c o m e  i n f e s t e d  b y  e a t i n g  t h e s e  w o r m s  o r  b y  i n g e s t i n g  
f o o d  c o n t a m i n a t e d  w i t h  t h e i r  e x c r e t a .  
S y m p t o m s . - U n t h r i f t i n e s s ,  e m a c i a t i o n ,  a  p a l e  h e a d ,  a n d  s o m e t i m e s  
p a r a l y s i s  a r e  t h e  s y m p t o m s  o b s e r v e d  i n  y o u n g  c h i c k s .  O c c a s i o n a l l y  
t h e s e  w o r m s  m a y  c a u s e  d e a t h  o f  y o u n g  c h i c k s  i f  p r e s e n t  i n  l a r g e  
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numbers. Adult birds, however, may be infested without showing any 
symptoms whatsoever. 
Prevention.-General sanitary measures, rotation of yards, and 
special protection of young chicks prevent the spread of cecal worms. 
Treatment.-N 0 treatment for cecal worms has proved entirely 
satisfactory, for the location of these worms makes their complete 
removal practically impossible. The California Agricultural Experi­
ment Station recommends the 2 percent tobacco-dust treatment which 
has been described for large roundworms, page 21; whereas the U. S. 
Department of Agriculture suggests rectal injections of oil of cheno­
podium in a bland oil such as cottonseed oil. The dose is 7i0 cubic 
centimeter of oil of chenopodium in 5 cubic centimeters of cottonseed 
oil for a bird weighing 1 Y2 pounds. 
GAPEWORM 
Desc.ription.-The gapeworm, Syngamus trachea (Montagu), is a 
small, slender roundworm, reddish in color and varying from 7i2 to * 
inch (male) to lI5 to 1% inches (female) in length. The male worm 
is so attached to the female that the two worms form a Y (Fig. 14). 
This parasite is found clinging to the inner lining of the windpipe or 
trachea and air passages of young chickens, turkeys, and wild birds, 
but it produces different effects in each. 
FIG. 14.-GAPEWORM OF POULTRY, Syngamus trachea 
(A) Worm attached to trachea (about %, natural size). (B) Enlargement 
of A, showing (1) male and (2) female, about 3¥.! times natural size. This 
parasite is found clinging to the inner lining of the windpipe and air passages of 
young chickens, turkeys, and wild birds. (Redrawn from Neumann) 
Life History.-The gapeworm usually has a direct life cycle. The 
eggs, which are embryonated when laid, may be present in discharges 
coughed up by the bird or they may be swallowed and given off in the 
feces. If the eggs fall into water or moist earth, the embryos develop 
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a n d  a r e  h a t c h e d  w i t h i n  7  t o  4 0  d a y s ,  d e p e n d i n g  o n  t h e  t e m p e r a t u r e .  
P o u l t r y  m a y  b e c o m e  i n f e s t e d  b y  i n g e s t i n g  e g g s  o r  e m b r y o s  e x p e l l e d  b y  
i n f e s t e d  m e m b e r s  o f  t h e  f l o c k .  T h e s e  a r e  o f t e n  t a k e n  i n  w i t h  t h e  f o o d  
o r  w a t e r ,  a n d  w i t h i n  a  w e e k  t h e  y o u n g  w o r m s  w i l l  h a v e  m i g r a t e d  t o  
t h e  l u n g s .  T h e  w o r m s  c o p u l a t e  i n  t h e  l u n g s  a n d  t h e n  w o r k  t h e i r  w a y  
u p  i n t o  t h e  t r a c h e a ,  w h e r e  t h e y  b e c o m e  a t t a c h e d  a n d  m a t u r e  w i t h i n  
7  t o  1 0  d a y s .  
N o  i n t e r m e d i a t e  h o s t  i s  n e c e s s a r y ,  b u t  e a r t h w o r m s ,  s l u g s ,  a n d  s n a i l s  
m a y  b e  f a c t o r s  i n  t h e  s p r e a d  o f  t h i s  p a r a s i t e .  T h e  g a p e w o r m  e g g  o r  
y o u n g  w o r m ,  w h i c h  h a s  h a t c h e d  i n  t h e  s o i l ,  m a y  b e  e a t e n  b y  o n e  o f  
t h e s e  i n t e r m e d i a t e  h o s t s .  T h e  y o u n g  g a p e w o r m s  t h e n  b u r r o w  i n t o  t h e  
b o d y  m u s c l e s  o r  n e r v e  g a n g l i a  o f  t h e s e  h o s t s  a n d  m a y  r e m a i n  t h e r e  f o r  
s o m e  t i m e .  T a y l o r ,  o f  E n g l a n d ,  r e p o r t s  t h a t  l a r v a e  m a y  r e t a i n  t h e i r  
i n f e c t i v i t y  ( f o r  c h i c k s )  i n  e a r t h w o r m s  f o r  a s  l o n g  a s  t h r e e  a n d  a  h a l f  
y e a r s .  
S y m p t o m s . - F o w l s  i n f e s t e d  w i t h  g a p e w o r m s  a p p e a r  d u l l ,  h a v e  
r u f f l e d  f e a t h e r s ,  l o s e  t h e i r  a p p e t i t e s  a n d  e x h i b i t  t h e  m o s t  s e v e r e  s y m p ­
t o m s  o f  g a p e s .  A  t y p i c a l  s y m p t o m  i s  a  p e c u l i a r  s t r e t c h i n g  o f  t h e  n e c k  
a c c o m p a n i e d  b y  a  y a w n - l i k e  o p e n i n g  o f  t h e  b e a k .  I t  i s  f r o m  t h i s  s y m p ­
t o m  t h a t  t h e  d i s e a s e  g e t s  t h e  n a m e  " g a p e s . "  T h e  t r a c h e a  b e c o m e s  
i n f l a m e d ,  a n d  a n  a c c u m u l a t i o n  o f  m u c u s  c l o s e s  t h e  w i n d p i p e ,  m a k i n g  
b r e a t h i n g  d i f f i c u l t .  T h e r e  i s  o f t e n  a  c o n v u l s i v e  s h a k i n g  o f  t h e  h e a d ,  a  
s n e e z i n g  c o u g h ,  a n d  a n  e x p u l s i o n  o f  f r o t h y  s a l i v a  f r o m  t h e  b e a k .  T h i s  
e f f o r t  t o  o b t a i n  a i r  i s  c o n t i n u e d  u n t i l  t h e  c h i c k  d i e s  o f  s t a r v a t i o n  o r  
s u f f o c a t i o n .  M o r t a l i t y  i s  h i g h  i n  y o u n g  c h i c k s ,  b u t  o l d e r  c h i c k e n s  a r e  
s e l d o m  s e r i o u s l y  h a r m e d  b y  t h e s e  p a r a s i t e s .  
T h e  a d u l t  t u r k e y  a p p e a r s  t o  b e  t h e  n a t u r a l  h o s t  o f  a d u l t  g a p e ­
w o r m s .  I n f e s t e d  t u r k e y s  m a y  c a r r y  t h e s e  w o r m s  t h r u o u t  l i f e  w i t h o u t  
s h o w i n g  s e v e r e  s y m p t o m s .  
P r e v e n t i o n . - S i n c e  i n f e s t e d  t u r k e y s  m a y  b e  t h e  c h i e f  c a u s e  o f  
s p r e a d  o f  g a p e w o r m s  t o  c h i c k s ,  t h e r e  s h o u l d  b e  s t r i c t  s e p a r a t i o n  o f  
c h i c k e n s  f r o m  t u r k e y s  a t  a l l  t i m e s .  C h i c k e n s  s h o u l d  n o t  b e  a l l o w e d  o n  
g r o u n d  w h e r e  t u r k e y s  h a v e  r a n g e d .  A  d r y  s a n d y  s o i l  u n f a v o r a b l e  f o r  
e a r t h w o r m s  i s  a l s o  i m p o r t a n t  i n  t h e  p r e v e n t i o n  o f  g a p e w o r m s .  O n  
h e a v y  s o i l  w h e r e  e a r t h w o r m s  a r e  n u m e r o u s ,  c h i c k e n s  s h o u l d  n o t  b e  
t u r n e d  o u t  u n t i l  t h e  g r o u n d  h a s  d r i e d  s u f f i c i e n t l y  t o  c a u s e  a l l  e a r t h ­
w o r m s  t o  d i s a p p e a r .  A f f e c t e d  b i r d s  s h o u l d  b e  i s o l a t e d  s o  t h a t  t h e  
g a p e w o r m s  a n d  e g g s  w h i c h  a r e  c o u g h e d  u p  w i l l  n o t  c o n t a m i n a t e  f o o d ,  
w a t e r ,  o r  g r o u n d .  B o d i e s  o f  a l l  d e a d  b i r d s  s h o u l d  b e  b u r n e d ,  a n d  f e e d  
t r o u g h s ,  w a t e r  d i s h e s ,  c o o p s ,  e t c . ,  t h o r o l y  d i s i n f e c t e d .  
T r e a t m e n t . - T h e r e  i s  n o  s a t i s f a c t o r y  t r e a t m e n t  f o r  g a p e w o r m s .  
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They may be removed by inserting a loop of horse hair down the wind­
pipe and rotating it to dislodge the worms from the walls, but this is 
a slow, difficult, and rather dangerous method. A _small feather from 
which all the barbs except a tuft at the end have been stripped may be 
used in the same way. A little kerosene or oil of turpentine on the 
feather will help to loosen the worms. 
GIZZARD WORM 
•This parasite is widespread thruout Illinois poultry flocks and 
seems to be increasing rapidly. It is the cause of many deaths. 
Description.-Gizzard worms (A cuaria hamulosa) (Diesing) are 
found most commonly in chickens and turkeys. They are Ya to % inch 
long, cylindrical, and 0 f a reddish color (Fig. 15). They occur in small 
nodules or in tunnels in the wall of the gizzard. If the worms are 
FIG. IS.-GIZZARD· WORM OF CHICKENS AND TURKEYS, Acuaria hamulosa 
These cylindrical, reddish-colored worms are the cause of many deaths in 
poultry flocks thruout Illinois. The grasshopper is the intermediate host. The 
worms are shown here about ~ natural size. 
present in large numbers, the wall sometimes becomes so badly 
damaged that it ruptures. Openings are made into the inner surface 
of the gizzard, thru which the eggs pass. These openings are often 
surrounded by a rough, brownish-colored area on the inner surface. 
Life History.-Grasshoppers are the intermediate host of A. 
hamulosa. The larvae which hatch from the eggs migrate into the 
body cavity of a grasshopper and develop in the muscles. In 22 to 
67 days chickens may become infested by eating grasshoppers contain­
ing this worm. In about 25 days the worms begin to penetrate the 
wall of the gizzard. 
Symptoms.-The symptoms of gizzard infestation are not well 
defined. The injury and inflammation of the gizzard muscles by these 
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p a r a s i t e s  u n d o u b t e d l y  i n t e r f e r e  w i t h  d i g e s t i o n  a n d  o f f e r  a v e n u e s  f o r  
i n v a s i o n  b y  b a c t e r i a .  M i s s o u r i  w o r k e r s  s t a t e  t h a t  i n  7 0  p e r c e n t  o f  t h e  
p a r a l y s i s  c a s e s  e x a m i n e d  i n  t h e  l a b o r a t o r y ,  t h e  g i z z a r d  w o r m  w a s  
f o u n d  i m b e d d e d  b e n e a t h  t h e  m u c o u s  m e m b r a n e  o f  t h e  g i z z a r d .  
P r e v e n t i o n . - F r e q u e n t  c o l l e c t i o n  a n d  p r o p e r  d i s p o s a l  o f  d r o p p i n g s ,  
s o  t h a t  g r a s s h o p p e r s  m a y  n o t  f e e d  o n  t h e m ,  w i l l  h e l p  t o  c o n t r o l  i n f e s t a ­
t i o n .  A  r a n g e  o f  s h o r t ,  g r e e n  v e g e t a t i o n  r a t h e r  t h a n  h i g h - g r o w i n g ,  
d r y  v e g e t a t i o n  r e d u c e s  t h e  n u m b e r  o f  g r a s s h o p p e r s .  
T r e a t m e n t . - T h e  l o c a t i o n  o f  t h i s  p a r a s i t e  b e n e a t h  t h e  l i n i n g  o f  t h e  
g i z z a r d  m a k e s  s u c c e s s f u l  t r e a t m e n t  v e r y  d i f f i c u l t .  T w o  t o  5  c u b i c  
c e n t i m e t e r s  o f  c a r b o n  t e t r a c h l o r i d  o r  t e t r a c h l o r e t h y l e n e  g i v e n  w h e n  
c r o p  a n d  g i z z a r d  a r e  e m p t y  h a s  b e e n  s u g g e s t e d  b y  w o r k e r s  i n  t h e  
U .  S .  D e p a r t m e n t  o f  A g r i c u l t u r e .  
M A N S O N ' S  E Y E  W O R M  
D e s c r i p t i o n . - A l t h o  t h e  p a r a s i t e  k n o w n  a s  M a n s o n ' s  e y e  w o r m  
( O x y s p i r u r a  m a n s . o n i )  ( C o b b o l d )  h a s  n o t  b e e n  r e p o r t e d  i n  I l l i n o i s ,  
t h e r e  i s  a l w a y s  t h e  p o s s i b i l i t y  t h a t  i t  m a y  b e  p r e s e n t  o r  t h a t  i t  m a y  b e  
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F I G .  1 6 . - M A N S O N ' S  E Y E  W O R M  O F  P O U L T R Y ,  O x y s p i r u r a  m a n s o n i  
A l t h o  t h i s  p a r a s i t e  i s  n o t  y e t  k n o w n  t o  b e  p r e s e n t  i n  I l l i n o i s  f l o c k s ,  t h e r e  
i s  a l w a y s  t h e  p o s s i b i l i t y  t h a t  i t  m a y  b e  b r o u g h t  i n  f r o m  o t h e r  a r e a s .  ( A )  N a t u r a l  
s i z e .  ( B )  S l i g h t l y  e n l a r g e d ,  s h o w i n g  ( 1 )  m a l e  a n d  ( 2 )  f e m a l e .  ( R e d r a w n  f r o m  
v a n  H  e e l s b e r g e n )  
w o r m  a p p r o x i m a t e l y  Y 2  i n c h  l o n g  a n d  a b o u t  a s  t h i c k  a s  a  f i n e  s e w i n g  
n e e d l e .  I t  i s  t h i c k e s t  i n  t h e  m i d d l e ,  t a p e r i n g  t o w a r d s  t h e  e n d s  ( F i g .  1 6 ) .  
I t  i s  f o u n d  i n  n u m b e r s  v a r y i n g  f r o m  a  f e w  t o  2 0 0  b e n e a t h  t h e  n i c t i t a t ­
i n g  m e m b r a n e  ( t h e  t r a n s p a r e n t  m e m b r a n e  t h a t  p a s s e s  o v e r  t h e  e y e b a l l  
o f  f o w l s  i n  t h e  a c t  o f  w i n k i n g )  .  F i r m  p r e s s u r e  a p p l i e d  t o  t h e  t e a r  s a c  
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at the inner corner of the eye will cause them to wiggle out over the 
eyeball, where they can be seen. 
Chickens, turkeys, and wild birds may be infested with this parasite. 
Life History.-A cockroach has been shown to be the inter­
mediate host for the eye worm. Cockroaches commonly live under 
boxes, trash, and along the fences and feed upon the droppings of 
fowls and upon other organic material. The worm eggs are laid in 
the eye of the fowl; then washed down the tear ducts to the throat, 
are swallowed and pass out with the droppings. When eggs are eaten 
by a cockroach, the larvae develop in its body; then when the fowl 
eats the cockroach, the larvae are liberated in the crop. They pass up 
the esophagus to the mouth, then thru the tear ducts to the eye. It 
takes about 20 minutes for the young worm to make this journey. 
Symptoms.-Constant winking of the eye, frequent rubbing of the 
head on the feathers of the wing, and the scratching of the eye with 
the foot are common symptoms. A discharge from the eyes and nose 
becomes pasted over the feathers. The eyes are puffy and inflamed, 
sometimes to the extent that blindness results. The eyeball is some­
times destroyed by mechanical injury. This worm may leave the eye, 
and afterwards a condition similar to ocular roup may develop. In 
severe cases the fowl dies. 
Prevention.-The most effective control measure for eye worm is 
the removal of all boxes, boards, and unnecessary objects under which 
cockroaches may hide. Roaches living in these places are more likely 
to become infested, and in turn infest chickens that pick them up. 
Daily removal of droppings will also help to reduce infestation. 
Affected fowls should be treated or destroyed. 
Treatment.-The following treatment is recommended. Drop into 
the eye of the fowl 2 or 3 drops of a 5-percent solution of butyn as 
an anesthetic. Lift the nictitating membrane of the eye and place 1 or 2 
drops of a 5-percent solution of creolin directly on the worms. Im­
mediately after applying the creolin, wash the eye thoroly with 
warm water. 
GLANDULAR STOMACH WORM 
Description.- The glandular stomach worm (Tropisurus ameri­
canus) (Cram) is a small worm less than *inch long and occurs in the 
proventriculus, or glandular stomach, of chickens. The male is white, 
elongate, and cylindrical and retains this shape thruout life. The 
female is at first similar to the male in form, but after entering the 
glands of the stomach it changes, becoming globular in shape as the 
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b o d y  f i l l s  w i t h  e g g s ,  a n d  i t s  c o l o r  b e c o m e s  b r i l l i a n t  r e d  w i t h  w e l l ­
m a r k e d  t r a n s v e r s e  s t r i a t i o n s .  T h e r e  a r e  t w o  p r o j e c t i o n s  o n  o p p o s i t e  
s i d e s  o f  t h e  g l o b u l a r - s h a p e d  f e m a l e ;  o n e  i s  t h e  h e a d  a n d  t h e  o t h e r  i s  
t h e  t a i l  ( F i g .  1 7 ) .  T h e  m a l e s  a r e  f r e e  i n  t h e  l u m e n  o f  t h e  s t o m a c h ,  
w h e r e a s  t h e  f e m a l e s  a r e  p a r t l y  b u r i e d  i n  t h e  g a s t r i c  g l a n d s  w i t h  t h e i r  
p o s t e r i o r  e n d s  p r o t r u d i n g .  
A n o t h e r  s p e c i e s ,  T .  f i s s i p i n u s  ( D i e s i n g ) ,  h a s  b e e n  r e p o r t e d  i n  d u c k s  
i n  t h e  U n i t e d  S t a t e s .  
L i f e  H i s t o r y . - T h i s  p a r a s i t e  h a s  a n  i n d i r e c t  l i f e  h i s t o r y .  T h e  i n t e r ­
m e d i a t e  h o s t s  o f  t h e  m o r e  c o m m o n  s p e c i e s ,  T .  a m e r i c a n u s ,  a r e  g r a s s ­
h o p p e r s  a n d  c o c k r o a c h e s .  T h e  e g g s  a r e  p i c k e d  u p  b y  t h e s e  i n s e c t s  a n d  
t h e  l a r v a e ,  w h e n  h a t c h e d ,  p e n e t r a t e  t h e  m u s c l e s  o f  t h e i r  b o d i e s .  T h e  
~tw~~'''~ 

F I G .  1 7 . - G L A N D U L A R  S T O M A C H  W O R M  O F  

P O U L T R Y ,  T r o p i s u r u s  s p p .  

A d u l t  f o w l s  s o m e t i m e s  c a r r y  t h i s  p a r a s i t e  w i t h o u t  a p p a r e n t  I n j u r y .  I n  
y o u n g  c h i c k e n s  g e n e r a l  w e a k n e s s ,  d i a r r h e a ,  a n d  e v e n  d e a t h  m a y  r e s u l t  f r o m  
i n f e s t a t i o n .  T h e  d r a w i n g  i s  a b o u t  1 0  t i m e s  n a t u r a l  s i z e .  ( R e d r a w n  f r o m  B a y l i s )  
i n s e c t s  b e c o m e  d r o o p y  a n d  i n a c t i v e  a n d  e a s y  p r e y  f o r  f o w l s .  W h e n  
i n s i d e  t h e  f o w l ,  t h e  p a r a s i t e s  e n t e r  t h e  g l a n d s  o f  t h e  s t o m a c h  a n d  
d e v e l o p  t o  m a t u r i t y .  C e r t a i n  s p e c i e s  o f  f r e s h - w a t e r  c r u s t a c e a  m a y  
a c t  a s  i n t e r m e d i a t e  h o s t s  f o r  T .  f i s s i p i n u s .  
S y m p t o m s . - A d u l t  f o w l s  s o m e t i m e s  c a r r y  t h i s  p a r a s i t e  w i t h o u t  
a p p a r e n t  i n j u r y  t o  t h e i r  h e a l t h .  I n  y o u n g  c h i c k e n s  t h e  s t o m a c h  w a l l  
b e c o m e s  s w o l l e n ,  t h e  g l a n d s  a r e  d e s t r o y e d ,  a n d  i n f l a m m a t i o n  a n d  s m a l l  
h e m o r r h a g e s  o c c u r .  T h e s e  c h a n g e s  i n t e r f e r e  w i t h  t h e  p r o p e r  d i g e s t i o n  
o f  t h e  f o o d ,  s o  t h a t  g e n e r a l  w e a k n e s s ,  d i a r r h e a ,  a n d  e v e n  d e a t h  m a y  
r e s u l t .  
P r e v e n t i o n . - D i s p o s a l  o f  d r o p p i n g s  i n  s u c h  a  w a y  t h a t  g r a s s ­
h o p p e r s  a n d  c o c k r o a c h e s  c a n n o t  f e e d  o n  t h e m ,  a n d  e l i m i n a t i o n  o f  a l l  
h i d i n g  p l a c e s  f o r  t h e s e  i n s e c t s  h e l p  t o  d e c r e a s e  i n f e s t a t i o n .  
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Treatment.-There is no effective medicinal treatment for this 
parasite. Keeping birds in a healthy condition by feeding nutritious 
rations rich in vitamins increases their resistance to infestation. 
CONTROL AND PREVENTION 
Clean houses, clean ranges, clean properly balanced rations, pure 
water, and proper disposal of sick and dead fowls, as well as the avoid­
ance of overcrowding, are important factors in the control of internal 
parasites. Flock owners too often place unwarranted faith in worm 
remedies. While medicines may be helpful in the suppression and 
c'ontrol of some intestinal parasites, it must be kept in mind that 
reinfestation occurs promptly if treated fowls are allowed to run on 
infested premises, and that prevention costs less and is more satis­
factory than an attempted cure. Worm remedies cannot take the place 
of sanitation; in fact, in properly managed poultry flocks there is only 
occasional need for worm remedies. 
CLEAN, WELL-BUILT HOUSES AND EQUIPMENT 
Poultry spend the greater part of the year in houses. Proper con­
struction, as well as cleanliness, of poultry houses is therefore import­
ant in the control of parasites. The most essential points are: 
Sunshine and Drainage.-The house should be located on ground 
sufficiently well drained to insure dryness at all times. It should be so 
constructed that direct rays of the sun will reach as much of the floor 
as possible (Fig. 19). Dampness and darkness favor the develop­
ment of parasites and disease-producing bacteria whereas sunlight is 
a disinfectant of proven value. Dampness and drafts also help to 
lower the resistance of fowls and make them more susceptible to colds, 
roup, parasites, and other diseases. 
Floors.-The floors of poultry houses should be constructed of 
concrete or matched wood flooring; it is impossible to clean and disin­
fect a dirt floor. Nest boxes, feed troughs, and water containers should 
be of a removable type so that they can be more easily cleaned. 
Protection From Droppings.-Fowls should never be allowed to 
come into contact with accumulated droppings. This can be prevented 
very easily by fastening poultry netting to the underside of the roosts 
above the droppings boards. 
Removal of Litter and Droppings.-Litter and droppings should 
be taken from the house frequently and put where fowls and inter­
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m e d i a t e  h o s t s  c a n n o t  g e t  t o  t h e m .  I f  d r o p p i n g s  a r e  s t o r e d  i n  w o o d e n  
c o n t a i n e r s  ( b o x e s  o r  b a r r e l s ) ,  m a n y  p a r a s i t e  e g g s  w i l l  b e  d e s t r o y e d  
b e c a u s e  o f  t h e  h e a t  w h i c h  i s  g e n e r a t e d  a n d  t h e  l a c k  o f  o x y g e n .  S u c h  
s t o r a g e  w i l l  a l s o  p r e v e n t  w i l d  b i r d s  a n d  i n t e r m e d i a t e  h o s t s  s u c h  a s  
f l i e s ,  s n a i l s ,  c o c k r o a c h e s ,  e t c . ,  f r o m  c a r r y i n g  t h e  p a r a s i t e s  b a c k  t o  t h e  
p o u l t r y .  I n  d i s e a s e d  f l o c k s  t h e  r e f u s e  m a t e r i a l  s h o u l d  b e  b u r n e d .  
P r o t e c t i o n  A g a i n s t  F l i e s . - F l i e s  a r e  c a r r i e r s  o f  d i s e a s e - p r o d u c i n g  
m i c r o o r g a n i s m s  a n d  p a r a s i t e s .  S i n c e  f o w l s  c a n n o t  b e  k e p t  f r o m  e a t i n g  
F I G .  1 8 . - I N S A N I T A R Y  P R E M I S E S  S  U C H  A S  T H E S E  F A V O R  
P A R A S I T I C  I N F E S T A T I O N  
D a r k ,  d i r t y  h o u s e s ,  a n d  y a r d s  f u l l  o f  t r a s h  a r e  e x c e l l e n t  b r e e d i n g  p l a c e s  f o r  
p o u l t r y  p a r a s i t e s  a n d  t h e i r  i n t e r m e d i a t e  h o s t s .  
f l i e s  w h e n  t h e y  a r e  a c c e s s i b l e ,  t h e  n e x t  b e s t  t h i n g  i s  t o  s c r e e n  t h e  
h o u s e s  a n d  i n  s o  f a r  a s  p o s s i b l e  k e e p  t h e  f l i e s  a w a y  f r o m  t h e  p o u l t r y .  
F o o d  a n d  w a t e r  s h o u l d  a l s o  b e  p r o t e c t e d  f r o m  c o n t a m i n a t i o n  b y  f l i e s .  
C l e a n s i n g  W i t h  L y e  W a t e r . - P a r a s i t e s  b e c o m e  p a c k e d ,  a l o n g  
w i t h  f e c a l  m a t e r i a l ,  i n t o  t h e  c r e v i c e s  o f  t h e  f l o o r  w h e r e  s w e e p i n g  o r  
s p r a y i n g  w i t h  d i s i n f e c t a n t s  w i l l  n o t  r e a c h  t h e m .  T h e  m o s t  e f f e c t i v e  
m e t h o d  o f  d e s t r o y i n g  a n d  r e m o v i n g  p a r a s i t e  e g g s  f r o m  a  p o u l t r y  h o u s e  
i s  t o  s c r u b  w a l l s ,  d r o p p i n g  b o a r d s ,  a n d  f l o o r s  t h o r o l y  w i t h  b o i l i n g  h o t  
l y e  w a t e r  ( o n e  p o u n d  o f  l y e  t o  2 0  g a l l o n s  o f  w a t e r ) .  
C L E A N  Y A R D S  A N D  R A N G E S  
R o t a t i o n . - T h e  r o t a t i n g  o f  y a r d s  a n d  r a n g e s  r e d u c e s  w o r m  e g g  
i n f e s t a t i o n .  T h e  s o i l  o f  y a r d s  i n  w h i c h  p a r a s i t e - i n f e s t e d  f o w l s  a r e  
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kept soon becomes contaminated with parasite eggs which may infest 
other fowls. Damp, warm soil serves as an incubator for intestinal 
parasite eggs. Infective worm eggs may, under favorable conditions, 
live in the upper layer of the soil for years. The danger of infestation 
from contaminated ground is greatly reduced if fowls are kept only a 
few months at a time in the same yard. Systems of management which 
provide different ranges and at least two yards for each house are 
helpful in checking intestinal parasites. 
FIG. 19.-WITH SANITARY HOUSES AND CLEAN GROUND INTERNAL 

PARASITES CAN BE CONTROLLED 

Plenty of sunlight, dry, well-ventilated houses, and clean yards help to keep 
the flock healthy. 
Plowing.-The proper plowing of poultry yards and ranges buries 
the parasite eggs so that fowls cannot pick them up. It also destroys 
the eggs by reducing their oxygen supply. Plowing is of limited value, 
however, when strips of unbroken soil are left along fences and in 
corners, for these are natural congregating places for fowls and con­
sequently are often more heavily infested with parasite eggs than is the 
open ground. 
Location.-If possible, light, sandy, well-drained soil should be 
selected for poultry ranges. Any water holes and low places should 
be filled. 
If fenced-in runs are not practical, other methods of rotating ranges 
may be employed. The same results may be obtained by placing poultry 
houses in separate fields, or by constructing portable houses. A poultry 
house should never be located in the barnyard adjacent to other 
buildings; neither should the fowls on range come into contact with 
other animals. 
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S o i l  D i s i n f e c t i o n  N o t  P r a c t i c a l . - D i s i n f e c t i o n  o f  s o i l  b y  c h e m i c a l s  
i s  i m p r a c t i c a l  i f  n o t  i m p o s s i b l e .  L i m e  w i l l  i m p r o v e  t h e  p h y s i c a l  c o n d i ­
t i o n  o f  t h e  s o i l  a n d  k e e p  d o w n  o d o r s ,  b u t  i t  i s  n o t  a  d i s i n f e c t a n t  a n d  
w i l l  n o t  k i l l  b a c t e r i a  n o r  r i d  t h e  s o i l  o f  p a r a s i t e s .  
C L E A N  F E E D  A N D  W A T E R  
C o n t a m i n a t e d  f e e d  a n d  w a t e r  p l a y  a  m o r e  i m p o r t a n t  p a r t  i n  t h e  
s p r e a d  o f  i n t e s t i n a l  p a r a s i t e s  t h a n  m o s t  p o u l t r y m e n  r e a l i z e .  F e e d s  
b o u g h t  f r o m  r e l i a b l e  m a n u f a c t u r e r s  s e l d o m ,  i f  e v e r ,  a r e  a  s o u r c e  o f  
i n f e c t i o n  u n t i l  a f t e r  t h e y  a r e  p u t  i n t o  t h e  f e e d e r s  a n d  b e c o m e  c o n ­
t a m i n a t e d  b y  i n f e c t e d  d r o p p i n g s .  T h e  d a n g e r  o f  c o n t a m i n a t i o n  m a k e s  
t h e  c o n s t r u c t i o n  o f  f e e d e r s  a n d  w a t e r i n g  u t e n s i l s  v e r y  i m p o r t a n t .  
T h e  f e e d  t r o u g h  a n d  w a t e r  u t e n s i l s  s h o u l d  b e  s o  c o n s t r u c t e d  t h a t  
f o w l s  c a n n o t  g e t  i n t o  t h e m  w i t h  t h e i r  f e e t  a n d  s h o u l d  b e  e l e v a t e d  a b o v e  
t h e  g r o u n d  s o  t h a t  t h e y  w i l l  n o t  b e  c o n t a m i n a t e d  b y  d r o p p i n g s .  I t  i s  
b e s t  t o  c l o s e  t h e  s i d e s  o f  t h e  s u p p o r t  o n  w h i c h  t h e  w a t e r  i s  p l a c e d  s o  
t h a t  t h e  m o i s t  g r o u n d  b e n e a t h  i s  n o t  a c c e s s i b l e  t o  f o w l s .  P a r a s i t e  e g g s  
d e v e l o p  v e r y  r a p i d l y  i n  d a m p  p l a c e s .  D a i l y  c l e a n i n g  a n d  d i s i n f e c t i o n  
o f  u t e n s i l s ,  p a r t i c u l a r l y  t h e  w a t e r  c o n t a i n e r s ,  a r e  v e r y  i m p o r t a n t  i n  
c o n t r o l l i n g  b o t h  p a r a s i t i c  a n d  g e r m  d i s e a s e s .  
S i n c e  v i g o r o u s ,  h e a l t h y  f o w l s  a r e  m u c h  m o r e  r e s i s t a n t  t o  p a r a s i t e  
i n v a s i o n  t h a n  w e a k  o n e s ,  c a r e  s h o u l d  b e  e x e r c i s e d  t o  f e e d  p r o p e r l y  
b a l a n c e d  c o m p l e t e  r a t i o n s  t o  m a i n t a i n  t h e  v i g o r  o f  t h e  f l o c k .  F o w l s  
w h i c h  h a v e  t h e  r u n  o f  t h e  f a r m  d o  n o t  a l w a y s  o b t a i n  a  b a l a n c e d  r a t i o n ,  
e s p e c i a l l y  i n  w i n t e r .  I n  a d d i t i o n  t o  p r o t e i n ,  c a r b o h y d r a t e s ,  f a t ,  a n d  a s h ,  
v i t a m i n s  a r e  n e c e s s a r y  f o r  p r o p e r  d e v e l o p m e n t  a n d  n o r m a l  f u n c t i o n .  
F i v e  v i t a m i n s - A ,  B ,  D ,  E ,  a n d  G - a r e  c o n s i d e r e d  n e c e s s a r y  f o r  
p r o p e r  g r o w t h  a n d  v i g o r  o f  t h e  f l o c k .  V i t a m i n s  a r e  w i d e l y  d i s t r i b u t e d  
i n  w h o l e  g r a i n s ,  f o r a g e  c r o p s ,  v e g e t a b l e s  a n d  f r u i t s ,  w h i l e  c o d - l i v e r  
a n d  o t h e r  f i s h  o i l s  c a r r y  a n  a b u n d a n c e  o f  v i t a m i n s  A  a n d  D . a  
C A R E F U L  D I S P O S A L  O F  D I S E A S E D  F O W L S  
S i c k  f o w l s  a r e  a  s o u r c e  o f  d a n g e r  a n d  m a y  s p r e a d  c o n t a g i o u s  
b a c t e r i a l  a s  w e l l  a s  p a r a s i t i c  d i s e a s e s .  E x c e p t  i n  s p e c i a l  c a s e s ,  t h e  
i s o l a t i o n  o f  s i c k  f o w l s  f o r  t r e a t m e n t  i s  i m p r a c t i c a l  a n d  e x p e n s i v e .  I t  i s  
m o r e  e c o n o m i c a l  t o  t a k e  t h e m  t o  t h e  l o c a l  v e t e r i n a r i a n  f o r  a u t o p s y  a n d  
t h u s  n o t  o n l y  r e m o v e  a  s e r i o u s  s o u r c e  o f  c o n t a m i n a t i o n  b u t  f i n d  o u t  t h e  
n a t u r e  o f  t h e  m a l a d y .  I f  t h e  b i r d s  a r e  v e r y  v a l u a b l e  o r  t h e  t y p e  o f  
p a r a s i t e  i n f e s t a t i o n  i s  s u c h  t h a t  i t  w a r r a n t s  t h e  i s o l a t i o n  o f  s i c k  i n d i ­
a F o r  f u r t h e r  i n f o r m a t i o n  o n  t h i s  s u b j e c t  s e e  C i r c u l a r  4 4 9  o f  t h i s  S t a t i o n ,  
" A v i t a m i n o s e s  i n  A n i m a l s . "  
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viduals, they should be removed to a separate building where it is 
impossible for healthy birds to come into contact with them or their 
droppings. 
Persons passing from isolation houses to healthy fowls should take 
every precaution to prevent carrying parasite eggs on their shoes, 
clothing, and hands. If possible, a person who does not come into 
contact with well birds should care for the sick birds. Quarantined 
birds should never be put back with the healthy ones even tho ap­
parently cured, for the "cured bird" may be a carrier of the parasite 
and thus become a menace to the entire flock. 
There is only one way to determine definitely whether a flock is 
infested with parasitic worms, and that is to kill and examine birds 
which are suspected of being wormy. Fowls are sometimes droopy 
because of some injury or because of ruptured egg yolks, and such 
conditions can be easily recognized by autopsy. If a diseased condition 
is found, a live sick bird should be taken immediately to some person 
who is capable of making an accurate diagnosis. In obscure condi­
tions laboratory tests may be necessary to establish the character of 
the malady. Diseases cannot be diagnosed by the color of the head, 
feet, or by the droppings, or by the amount of swelling in the feet. 
DISINFECTION OF HOUSES AND EQUIPMENT 
The development and spread of internal parasites can be largely 
prevented by proper disinfection of houses, troughs, and drinking 
utensils. Before any surface can be disinfected, however, it must be 
freed from dirt and fecal material, for otherwise the chemicals used 
for disinfection -may unite with the organic matter (feces, egg shells, 
bits of food, etc.) and lose their disinfecting value before they come 
into contact with the parasite eggs and larvae. 
The following disinfectants are recommended for use after the 
houses, etc., are thoroly cleaned: 
1. Compound solution of cresol (liquor cresolis compositus) U.S.P.) 4 
ounces to a gallon of water; I pjnt and 4 ounces to 5 gallons of water. 
2. Crude carbolic acid-7 ounces to a gallon of water. 
3. Formalin-13 ounces to a gallon of water. 
4. Chlorinated lime (often called "chlorid of lime")-3 ounces to a 
gallon of water. 
ChIorin disinfectants are very efficient germicides, altho they are 
somewhat unstable and are not effective when kept long. 
The disinfecting solutions may be applied by means of a spray or 
broom, or in any way that will reach all cracks and corners. 
Disinfectants in drinking water do not control or suppress parasite 
infestations. A false sense of security not infrequently follows the 
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u s e  o f  d i s i n f e c t a n t s  i n  t h e  d r i n k i n g  w a t e r  f o r  t h e  p u r p o s e  o f  c o u n t e r ­
a c t i n g  i m p r o p e r  c a r e  a n d  c l e a n i n g  o f  u t e n s i l s .  
M E D I C I N E S  H A V E  L I M I T E D  V A L U E  
A p p r o v e d  p r e v e n t i v e  m e a s u r e s  a r e  t h e  b e s t  l i n e  o f  d e f e n s e  a g a i n s t  
p o u l t r y  p a r a s i t e s .  M e d i c i n e s  a r e  n o t  a  s u b s t i t u t e  f o r  s a n i t a r y  m e a s u r e s .  
T h e y  a r e  a p t  t o  l e a d  t o  t h e  b e l i e f  t h a t  f l o c k s  c a n  b e  k e p t  f r e e  o f  p a r a ­
s i t e s  b y  t h e i r  u s e  a n d  t h u s  t o  c a u s e  o w n e r s  t o  n e g l e c t  e s s e n t i a l  s a n i t a r y  
m e a s u r e s .  T h e y  d o  n o t  d e s t r o y  w o r m  e g g s ,  b u t  m e r e l y  e x p e l  t h e  
p a r a s i t e s  o r ,  i n  t h e  c a s e  o f  t a p e w o r m s ,  p o r t i o n s  o f  p a r a s i t e s .  
N o  w o r m  m e d i c i n e  f o r  p o u l t r y  s h o u l d  b e  a d m i n i s t e r e d  u n t i l  i t  h a s  
b e e n  s h o w n  b y  p o s t - m o r t e m  e x a m i n a t i o n  t h a t  p a r a s i t e s  a r e  p r e s e n t  i n  
s u f f i c i e n t  n u m b e r s  t o  j u s t i f y  t r e a t m e n t .  G i v i n g  r e m e d i e s  o n  s u s p i c i o n  
f o r  u n d i a g n o s e d  p o u l t r y  d i s e a s e s  o f t e n  p r o v e s  a n  e x p e n s i v e  p r a c t i c e .  
L o c a l  v e t e r i n a r i a n s  c a n  i d e n t i f y  t h e  d i f f e r e n t  i n t e r n a l  p a r a s i t e s  a n d  
s u g g e s t  t h e  d r u g  t o  u s e .  D r u g s  e f f e c t i v e  i n  r e m o v i n g  o n e  p a r a s i t e  m a y  
n o t  b e  o f  a n y  v a l u e  i n  r e m o v i n g  o t h e r s .  F o r  t h i s  r e a s o n  s p e c i f i c  t r e a t ­
m e n t  h a s  b e e n  d i s c u s s e d  i n  c o n n e c t i o n  w i t h  e a c h  p a r a s i t e .  
W o r m  r e m e d i e s  e v e n  t h o  o f  p r o v e d  v a l u e  m a y  d o  m u c h  d a m a g e  i n  
t h e  h a n d s  o f  u n t r a i n e d  p e r s o n s ;  t h e y  m u s t  b e  a d m i n i s t e r e d  i n  p r o p e r  
a m o u n t s  a c c o r d i n g  t o  t h e  a g e ,  s i z e ,  a n d  g e n e r a l  p h y s i c a l  c o n d i t i o n  o f  
t h e  i n d i v i d u a l  f o w l .  I n d i v i d u a l  t r e a t m e n t  i s  t o  b e  r e c o m m e n d e d  r a t h e r  
t h a n  m a s s  o r  f l o c k  t r e a t m e n t  w i t h  v e r m i f u g e s  m i x e d  w i t h  t h e  f e e d .  
W h e n  t h e  l a t t e r  m e t h o d  i s  u s e d ,  w e a k  o r  u n h e a l t h y  b i r d s  d o  n o t  g e t  
e n o u g h  o f  t h e  m e d i c i n e  t o  a f f e c t  t h e  p a r a s i t e s .  
T h e  b e s t  c o n t r o l  o f  i n t e s t i n a l  p a r a s i t e s  h a s  b e e n  o b t a i n e d  b y  t h o s e  
o w n e r s  w h o  h a v e  r e l i e d  e x c l u s i v e l y  o n  p r e v e n t i v e  m e a s u r e s  r a t h e r  t h a n  
o n  c u r a t i v e  m e a s u r e s .  
F o r  f u r t h e r  i n f o r m a t i o n  o n  s a n i t a r y  c a r e  o f  p o u l t r y  a n d  o n  
p o u l t r y  e q u i p m e n t  a n d  b u i l d i n g s ,  s e e  t h e  f o l l o w i n g  c i r c u l a r s :  
K . e e p i n g  t h e  F a r m  F l o c k  H e a l t h y .  C - 3 7 4  
P o u l t r y  F a r m  E q u i p m e n t .  C - 3 3 3  
B u i l d i n g  t h e  S t r a w - L o f t  P o u l t r y  H o u s e .  C - 4 1 2  
B u i l d i n g  t h e  I l l i n o i s  S h e d - R o o f  P o u l t r y  H o u s e .  C - 3 6 8  
A  C o l o n y  B r o o d e r  H o u s e  T h a t  S t a r t s  C h i c k s  R i g h t .  C - 2 9 1  
C i r c u l a r s  a r e  a v a i l a b l e  a l s o  o n  p o u l t r y  f e e d i n g  a n d  o n  a  n u m b e r  
o f  p o u l t r y  d i s e a s e s :  f o w l  t y p h o i d ,  c o c c i d i o s i s ,  b o t u l i s m ,  t u b e r c u l o s i s ,  
l a r y n g o t r a c h e i t i s ,  p u l l o r u m  d i s e a s e ,  f o w l  p o x ,  a n d  f o w l  c h o l e r a .  
A d d r e s s  r e q u e s t s  t o  C o l l e g e  o f  A g r i c u l t u r e ,  U n i v e r s i t y  o f  I l l i n o i s ,  
U r b a n a .  
ADDENDUM 
POULTRY PARASITES AND THEIR HOSTS 
Some of the difficulties experienced in the control of parasitic worm 
infestation of poultry are traceable to the number of different hosts in 
which a single parasite may subsist and to the location of the parasite 
within the host's body. 
The following outline (pages 38 to 43), tho not . a complete resume 
of all poultry parasites and their hosts, gives some idea of the practical 
problems confronting the poultryman in the matter of preventing or 
controlling parasitic infestation. Intermediate hosts which are known 
to occur in Illinois are marked with a single star. 
Illustrations of many of the intermediate hosts are reproduced on 
pages A4 to 49. AIr those shown are found in Illinois. While it might 
not be advisable, even if it were practical, to destroy such hosts as 
earthworms, snails, and dragonflies, it is well to be aware of their 
potential danger to fowls and to use measures that will, so far as 
possible, prevent fowls from eating them. 
The illustrations include the following intermediate hosts: 
PAGE 
Dung beetles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 

Ground beetles ...... . . .. ..... .. ...... . . . ...... . .. . ...... . .. . .. . . 45 

Flies (house and stable) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 

Dragonflies. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 

Cockroach. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 47 

Grasshopper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 

Slugs . .... .. .... . ..... . ... . .. .. ... .. . . .... .... .... . .. . ....... . . 48 

Snails (land and water) . .... . ................... .. .. . . . . .. . . .. . . . . 48 

Cladoceran (water flea) .. . ........... . ........... .. ......... . ... , 49 

Pill or sow bug. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 

Earthworm . ... ............. . .. . .. . . . . . ........... . .. . . . . . ... . . . 49 
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O U T L I N E  O F  P R I M A R Y  A N D  I N T E R M E D I A T E  H O S T S  
S c i e n t i f i c  
n a m e  
P r o s t h o g o n i m u s  
m a c r o r c h i s  
M a c y  
P r o s t h o g o n i m u s  
r u d o l p h i i  
( S k r j a b i n ) · · ·  
C o l l y r i c l u m  f a b a  
( B r e m s e r  a n d  
S c h m a l z )  
R a i l l i e t i n a  
c e s t i c i l l u s  
( M o l i n )  
P r i m a r y  
h o s t s  
C h i c k e n s  
D u c k s  
T u r k e y s  
W i l d  b i r d s  
D u c k s  
C h i c k e n s  
S p a r r o w s  
T u r k e y s  
C h i c k e n s  
G u i n e a  f o w l s  
Q u a i l s  
T u r k e y s  
L o c a t i o n  i n  
b o d y  
F L U K E S  
( T r e m a t o d a )  
O v i d u c t  a n d  B u r s a  
F a b r i c i i  
B u r s a  F a b r i c i i  
S u b c u t a n e o u s  c y s t s ,  
e s p e c i a l l y  o n  a b ­
d o m i n a l  s u r f a c e  
a n d  i n  t h e  c l o a c a l  
r e g i o n s  
T A P E W O R M S  
( C e s t o d a )  
S m a l l  i n t e s t i n e ,  
a n t e r i o r  p o r t i o n  
I n t e r m e d i a t e  
h o s t s  
W a t e r  s n a i l s  
A  m n i c o l a  l i m o s a  p o r a t a  
( S a y ) ·  
D r a g o n f l i e s  
E p i c o r d u l i a  p r i n c e p s  
( H a g e n ) ·  
E r y t h e m i s  s i m p l i c i c o l l i s  
( S a y ) ·  
L e u c o r r h i n i a  i n t a c t a  
( H a g e n ) ·  
T e t r a g o n e u r i a  s p i n i g e r a  
S e l y s ·  
S n a i l s ·  

A q u a t i c  i n s e c t s ? ·  

S n a i l s ·  

D r a g o n f l i e s ? ·  

H o u s e f l y  

M u s c a  d o m e s t i c a  L .  •  
D a r k l i n g  b e e t l e s  
T e n e b r i o  s p . ? ·  
D u n g  b e e t l e s  

A p h o d i u s  s p . ? ·  

A  p h o d i u s  g r a n a r i u s  L . .  

C h o e r i d i u m  h i s t e r o i d e s  

W e b . ·  
G r o u n d  b e e t l e s  
A m a r a  a e n e a  ( D e g . ) ?  
A m a r a  b a s i l l a r i s  S a y ·  
A m a r a  f a m i l i a r i s  ( D u f t ) ?  
A m a r a  s p . ·  
A n i s o t a r s u s  a g i l i s  ( D e j . )  
A  n i s o t a r  s u s  t e r m i n a t u s  
( S a y ) ·  
B r a d y c e l l u s  c o l l a r i s  
( P a y k . ) ?  
C a l a t h u s  e r r a t u s  S a h I b .  
* F o u n d  i n  I l l i n o i s .  ? I n c r i m i n a t e d  a s  i n t e r m e d i a t e  h o s t .  * * * N o t  d i s c u s s e d .  































Calathus ambiguus (Payk.) 
Calathus fuseipes (Goeze) 
Calathus opaeulus Lee.* 
Crataeanthus dubius 
(Beauv.)* 
Harpalus nitidulus Chd.?* 
Harpalus tardus (Panz.)? 
Pterostiehus lepidus 
(Leske)? 
Selenophorus ovalis Dej.? 
Selenophorus pedieularius 
Dej.* 
Stenoeellus debilipes (Say)* 




























Polygyra thyroides (Say)* 
Retinella indentata (Say)* 
Ventridens ligerus (Say)* 
Zonitoides arboreus (Say)* 
Slugs 
Agriolimax agrestis (L.)* 
Limax flavus L.* 
Limax maximus L.* 
Prophysaon andersoni 
Cooper 
*Found in Illinois. ?Incriminated as intermediate host. **Probably in Illinois. 
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S c i e n t i f i c  
n a m e  
H y m e n o l e p i s  
c a r i o c a  
( M a g a l h a e s )  
H y m e n o l e p i s  s p .  
R a i l l i e t i n a  
m a g n i n u m i d a  
J o n e s · · ·  
H y m e n o l e p i s  
c a n t a n i a n a  
( P o l o n i o ) · · ·  
C h o a n o t a e n i a  
i n f u n d i b u l u m  
( B l o c h ) · · ·  
M  e t r o l i a s t h e s  

l u c i d a  

R a n s o m * * *  
P r i m a r y  
h o s t s  
C h i c k e n s  
Q u a i l s  
T u r k e y s  
D u c k s  
G e e s e  
G u i n e a  f o w l s  
C h i c k e n s  
P h e a s a n t s  
T u r k e y s  
G u i n e a  f o w l  
C h i c k e n s  
T u r k e y s  
C h i c k e n s  
G e e s e  
T u r k e y s  
G u i n e a  f o w l s  
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L o c a t i o n  i n  
b o d y  
S m a l l  i n t e s t i n e  
S m a l l  i n t e s t i n e  
S m a l l  i n t e s t i n e  
S m a l l  i n t e s t i n e  
S m a l l  i n t e s t i n e  
S m a l l  i n t e s t i n e  
I n t e r m e d i a t e  
h o s t s  
S t a b l e  f l y  
S t o m o x y s  c a l c i t r a n s  ( L . ) .  
D u n g  b e e t l e s  
A  p h o d i u s  g r a n a r i u s  L . *  
C h o e r i d i u m  h i s t e r o i d e s  
W e b . ·  
H i s t e r  s p . ·  
O n t h o p h a g u s  h e c a t e  P a n z . ·  
O n t h o p h a g u s  j a n u s  P a n z . ·  
O n t h o p h a g u s  p e n n s y l v a n i ­
c u s  H a r . ·  
C r u s t a c e a n s  
A m p h i p o d s ·  

C o p e p o d s ·  

O s t r a c o d s ·  

D u n g  b e e t l e s  
A p h o d i u s  g r a n a r i 1 f s  L . ?  
G r o u n d  b e e t l e s  
A m a r a  f a l l a x  L e e . ? ·  
A m a r a  m u s c u l u s  ( S a y ) ·  
A m a r a  s p . ·  
S e l e n o p h o r u s  p e d i c u l a r i u s  
D e j . ? ·  
S t a b l e  f l y  
S t o m o x y s  c a l c i t r a n s  ( L . ) ·  
D u n g  b e e t l e s  
A t a e n i u s  c o g n a t u s  ( L e e . ) ·  
A t a e n i u s  s t e r c o r a / o r  
( F a b r . ) ?  
C h o e r i d i u m  h i s t e r o i d e s  
W e b . ? ·  
H o u s e f l y  
M u s c a  d o m e s t i c a  L . *  
D u n g  b e e t l e s  
G e o t r u p e s  s t e r c o r o s u s  
S c r i b a  
G r o u n d  b e e t l e s  
C r a t a c a n t h u s  d u b i u s  
( B e a u v . ) ? ·  
D u n g  b e e t l e s  

A p h o d i u s  s p . ? ·  

G r o u n d  b e e t l e s  
C r a t a c a n t h u s  d u b i u s  
( B e a u v . ) ? ·  
* F o u n d  i n  I l l i n o i s .  ? I n c r i m i n a t e d  a s  i n t e r m e d i a t e  h o s t .  * * * N o t  d i s c u s s e d .  



















Primary Location in 
hosts body 
Chickens Small intestine 
ROUNDWORMS 
(Nematoda) 











Chickens "Esophagus, crop, 
Ducks proventriculus, and 






























Eisenia foetida (Savigny)* 
Ocnerodrilus africana 
(Beddard) 
Pheretima peguana (Rosa) 
Pheretima sp. 
No intermediate host, 




Eisenia foetida (Savigny)* 
(Unknown) 
(Direct life history) 
Earthworms may serve as 
vectors. 
*Found in Illinois. ?Incriminated as intermediate host. **Probably in Illinois. 
***Not discussed. 
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S c i e n t i f i c  
P r i m a r y  
n a m e  h o s t s  
H a r t e r t i a  C h i c k e n s  
g a l l i n a r u m  
( T h e i l e r ) * * *  
( c e c a l  w o r m )  
S y n g a m u s  t r a c h e a  C h i c k e n s  
( M o n t a g u )  
G e e s e  
( g a p e w o r m )  
P e a - f o w l s  
P h e a s a n t s  
P i g e o n s  
T u r k e y s  
W i l d  b i r d s  
A c u a r i a  h a m u l o s a  C h i c k e n s  
( D i e s i n g )  P h e a s a n t s  
( C h e i l o s p i r u r a  T u r k e y s  
.  h a m u l o s a )  
( g i z z a r d  w o r m )  
O x y s p i r u r a  
m a n s o n i  ( C o b ­
b o l d )  ( e y e  
w o r m )  
T r o p i s u r u s  
a m e r i c a n u s  
( C r a m )  
( T e t r a m e r e s  
a m e r i c a n a )  
( p r o v e n t r i c u l a r  
w o r m )  
T r o p i s u r u s  
f i s s i p i n u s  
( D i e s i n g )  
( T e t r a m e r e s  
f i s s i p i n a )  
( p r o v e n t r i c u l a r  
w o r m )  
C h i c k e n s  
D u c k s  
P e a - f o w l s  
T u r k e y s  
W i l d  b i r d s  
C h i c k e n s  
Q u a i l s  
C h i c k e n s  
D u c k s  
P i g e o n s  
T u r k e y s  
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L o c a t i o n  i n  
b o d y  
C e c a  
T r a c h e a  a n d  b r o n c h i  
W a l l  o f  g i z z a r d  
U n d e r  n i c t i t a t i n g  
m e m b r a n e  o f  e y e s  
o r  o r b i t a l  a n d  n a s a l  
c a v i t i e s  
P r o v e n t r i c u l  u s  
( g l a n d u l a r  
s t o m a c h )  
P r o v e n t r i c u l u s  
( g l a n d u l a r  
s t o m a c h )  
I n t e r m e d i a t e  
h o s t s  
W h i t e  a n t  o r  t e r m i t e  
H o d o t e r m e s  p r e t o r i e n s i s  
C l .  F u l l .  
I n t e r m e d i a t e  h o s t  n o t  
n e c e s s a r y ,  b u t  t h e  f o l ­
l o w i n g  m a y  b e  v e c t o r s :  
L a n d  s n a i l s  
H e l i x  a s p e r s a  O .  F .  M u l l e r  
C e p e a  h o r t e n s i s  ( M u l l e r )  
H e l i c e l l a  h e r i p e n s i s  M a b .  
S l u g  
A g r i o l i m a x  a g r e s t i s  ( L . ) *  
E a r t h w o r m s  
L u m b r i c u s  t e r r e s t r i s  L . *  
E i s e n i a  f o e t i d a  ( S a v i g n y ) *  
A l l o l o b o p h o r a  c a l i g i n o s a  
( S a v i g n y ) *  
A l l o l o b o p h o r a  l o n g a  U d e * *  
G r a s s h o p p e r s  
M e l a n o p l u s  f e m u r - r u b r u m  
( D e g . ) *  
M e l a n o p l u s  d i f f e r e n t i a l i s  
( T h o s . ) *  
P a r o x y a  c l a v u l i g e r  
( S e r v . ) ? * *  
C o c k r o a c h  
P y c n o c e l u s  s u r i n a m e n s i s  
( L . ) *  
G r a s s h o p p e r s  
M e l a n o p l u s  f e m u r - r u b r u m  
( D e g . ) *  
M e l a n o p l u s  d i f f e r e n t i a l i s  
( T h o s . ) *  
C o c k r o a c h  
B l a t e l l a  g e r m a n i c a  ( L . ) *  
C r u s t a c e a  
D a p h n i a  p u l e x  ( d e  G e e r )  *  
G a m m a r u s  p u l e x  L .  
* F o u n d  i n  I l l i n o i s .  ? I n c r i m i n a t e d  a s  i n t e r m e d i a t e  h o s t .  * * P r o b a b l y  i n  I l l i n o i s .  
· * * N o t  d i s c u s s e d .  


































Lining of crop 
Mucosa of esophagus, 
glandular stomach, 








Copris minutus Drury?* 
Phanaeus carnifex L.?* 
Crustacea 
Daphnia pulex (de Geer)* 
Pill bugs or sow bugs 
Porcellio laevis Latr.* 
Armadillidium vulgare 
(Latr.)* 
Porcellio scaber Latr. * 
*Found in Illinois. ?Incriminated as intermediate host. ***Not discussed. 
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I N T E R M E D I A T E  H O S T S  

D U N G  B E E T L E S  

( 2 0 )  
( 2 1 )  
A p h o d i u s  g r a n a r i u s .  I n t e r m e d i a t e  h o s t  
A t a e n i u s  c o g n a t u s .  I n t e r m e d i a t e  h o s t  

f o r  t a p e w o r m s  R a i l l i e t i n a  c e s t i c i l l u s  
f o r  t h e  t a p e w o r m  H y m e n o l e p i s  c a n ­ 

a n d  H y m e n o l e p i s  c a r i o c a .  M a g n i f i e d  t a n i a n a .  M a g n i f i e d  x  7 .  

x  7 .  

( F i g s .  2 0  a n d  2 1 ,  c o u r t e s y  I l l .  S t a t e  N a t .  R i s t .  S u r v e y )  
( 2 2 )  
( 2 3 )  
C h o e r i d i u m  h i s t e r o i d e s .  I n t e r m e d i a t e  
P h a n a e ' L t s  c a r n i / e x .  M a y  s e r v e  a s  s e c ­
h o s t  f o r  t h e  t a p e w o r m s  R a i l l i e t i n a  c e s ­o n d a r y  h o s t  f o r  t h e  c r o p  w o r m  G o n g y
t i c i l l u s  a n d  H y m e n o l e p i s  c a r i o c a .  M a g ­
l o n e m a  i n g l ' L t v i c o l a .  M a g n i f i e d  x  P h .  
n i f i e d  x  4 .  
( R e d r a w n  f r o m  B l a t c h l e y )
( R e d r a w n  f r o m  B l a t c h l e y )  
45 INTERNAL PARASITES OF POULTRY: ADDENDUM 
GROUND BEETLES 
(24) (25) 
Calathus opaculus. Intermediate host Amara sp. Intermediate host for the 
fo r the tapeworm Raillietina cesticillus. tapeworm Raillitina magninumida and 
Magnified x 4. R. cesticillus. Magnified x 4Yz. 
(Redrawn from Blatchley) (From specimen loaned by W. P. Hayes) 
FLIES 
(26) (27) 
Common housefly, Musca domestica. Stable fly, Stomoxys calcitrans. Inter­

Intermediate host for three types of mediate host for the tapeworm H y-

tapeworms Raillietina c,esticillus, R. 11'lenolepis carioca and H. cantaniana. 

tetragona, and Choano ta,enia in/undi­Magnified x 3. 

bulum. Magnified x 4. 

(Figs. 26 and 27, courtesy Ill. State Nat. Hist. Survey) 
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( 2 8 )  
A - L e u c o r r h i n i a  i n t a c t a  D - E r y t h e m i s  s i m p l i c i c o l l i s  
C - T e t r a g o n e u r i a  s p i n i g e r a  B - E p i c o r d u l i a  p r i n c e p s  
A p p r o x i m a t e l y  1 2  n a t u r a l  s i z e .  
( R e d r a w n  f r o m  M  a c y )  
( 2 9 )  
D r a g o n f l y  l a r v a  m a g n i f i e d  x  3  
( R e d r a w n  f 1 ' o m  G a r m a n )  
T  h e s e  d r a g o n f l i e s  a r e  i n t e r m e d i a t e  h o s t s  f o r  t h e  p o u l t r y  
f l u k e  P r o s t h o g o n i m u s  m a c r o r c h i s .  
47 INTERNAL PARASITES OF POULTRY: ADDENDUM 
COCKROACH 
(30) 
German cockroach, Blattella germanica. Incriminated as an intermediate host for 
the proventricular worm, Tropisurus americanus. 
(a) First stage, (b) second stage, (c) third stage, (d) fourth stage, 
(e) adult, all natural size, (f) egg capsule protruding from body, (g) detached 
egg capsule. Approximately natural size. 
GRASSHOPPER 
(31) 
Grasshopper, Melanoplus differentialis (shown here), together with M. femur­
rubrum, harbors and transmits intermediate stages of the gizzard worm (Acuaria 
hamulosa) and the proventricular worm (Tropisurus americanus). Another 
grasshopper (Paroxya clavuliger) is the intermediate host of the tapeworm 
Metroliasthes Lucida. Magnified x 1;.1. 
(Figs. 30 and 31, courtesy Ill. State Nat. Hist. Survey) 
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S L U G S  
( 3 3 )  
L i m a x  f i a v u s  
A p p r o x i m a t e l y  n a t u r a l  s i z e .  
( R e d r a w n  f r o m  B i n n e y )  
B o t h  t h e s e  s l u g s  a r e  i n t e r m e d i a t e  h o s t s  f o r  t h e  s m a l l  p o u l t r y  t a p e w o r m ,  
D a v a i n e a  p r o g l o t t i n a .  A g r i o l i m a x  a g . r e s t i s  i s  a l s o  a  v e c t o r  o f  S y n g a m u s  t r a c h e a }  
t h e  g a p e w o r m .  
L A N D  S N A I L S  
A  B  
c  
D  
( 3 4 )  
A - P o l y g y r a  t h y r o i d e s  
C - Z o n i t o i d e s  a r b o r e u s  
B - R e t i n e l l a  i n d e n t a t a  
D - V e n t r i d e n s  l i g e r u s  
A  a n d  D  a r e  a p p r o x i m a t e l y  n a t u r a l  s i z e .  B a n d  C  a r e  m a g n i f i e d  x  I l h .  
( R e d r a w n  f r o m  B i n n e y )  
T h e s e  l a n d  s n a i l s  s e r v e  a s  i n t e r m e d i a t e  h o s t s  f o r  t h e  s m a l l  
p o u l t r y  t a p e w o r m ,  D a v a i n e a  p r o g l o t t i n a .  
W A T E R  S N A I L S  
( 3 5 )  
( 3 6 )  
P h y s a  h e t e r o s t r o p h a  
A m n i c o l a  l i m o s a  p o r a t a  
N a t u r a l  s i z e .  M a g n i f i e d  x  3 1 A .  
( R e d r a w n  f r o m  B i n n e y )  
P h y s a  h e t e r o s t o p h a  h a s  b e e n  i n c r i m i n a t e d  a s  a n  i n t e r m e d i a t e  h o s t  o f  D a v a i n e a  
p r o g l o t t i n a .  A m n i c o l a  l i m o s a  p o r a t a  i s  t h e  f i r s t  i n t e r m e d i a t e  h o s t  f o r  t h e  o v i d u c t  
f l u k e  P r o s t h o g o n i m u s  m a c r o r c h i s .  
49 INTERNAL PARASITES OF, POULTRY: ADDENDUM 
CLADOCERAN (Water Flea) 
(37) 
Daphnia pulex. Magnified approximately x 25. 
(Redrawn f rom Ward and Whipple) 
This small crustacean is the intermediate host for the proventricular worm 

Tropisurus fissipinus and the crop worm Echinuria uncinata. 

PILL OR SOW BUG 
(38) 
Porcellio laevis (shown here), together with two other isopods ( P. scaber and 

Armadillidium vulgare), is an intermediate host of the spiral stomach worm 

(Acuaria spiralis). Magnified x 5. 
(Redrawn from Sars) 
EARTHWORM 
( 39) 
L1.tmbricus ten'estris (shown here) and Eisenia foetida are known vectors for 
gapeworms ( 5yngamus trachea). Eisenia foetida is also an intermediate host 
for the tapeworm Amoebotaenia sphenoides. Other species of earthworms serve 
in the same capacity. One-third natural size. 
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L o s s  o f  V i t a l i t y  

R e d u c e d  E g g  a n d  M e a t  Y i e l d s  

L o w e r e d  D i s e a s e  R e s i s t a n c e  

- a r e  t h e  p r i c e s  a  p o u l t r y  r a i s e r  p a y s  f o r  
h a r b o r i n g  p a r a s i t i c  w o r m s  i n  h i s  f l o c k .  C o r '  
r e c t  d i a g n o s i s  o f  t h e  t y p e  o r  t y p e s  o f  p a r a  . . .  
s i t e  w i t h  w h i c h  a  f l o c k  i s  i n f e s t e d  i s  t h e  
f i r s t  s t e p  i n  e r a d i c a t i o n  o r  c o n t r o l .  
T h i s  c i r c u l a r  d e s c r i b e s  a n d  i l l u s t r a t e s  t h e  
d i f f e r e n t  i n t e r n a l  p a r a s i t e s  k n o w n  t o  i n f e s t  
I l l i n o i s  f l o c k s ,  s h o w s  m a n y  o f  t h e  i n t e r m e d i ­
a t e  h o s t s  t h a t  a r e  i n v o l v e d ,  a n d  o u t l i n e s -
S i m p l e - I n e x p e n s i v e - P r a c t i c a l  
M e t h o d s  o f  C o n t r o l  
1 2 1 \ 1 - 3 - 3 7 - 1 0 2 9 3  
